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Notes and Comments. 

The Sugar Shortage. 

The new 3 ^ear opens with one fact outstanding from otheis and this is that 
sugar consumption has so far outrun production that the consumer is entering on 
a peiiod of severe competition to secure whatever supplies are available. 
Competition of this kind in the ordinary course of things always implies an 
upward trend of prices, and Cuba, the world’s chief sugar producer, has latolj- 
been raising her price for her raw sugar to a degree that has created a comparative 
crisis. The British Eo 5 ’al Commission lost valuable time in securing a share of 
the present Cuban ciop, ' fiom a number of causes the principal of which was 
probably the wish to wait and see what the Unified States Equalization Board was 
going to do ; obviously it was desirable that so fur as possible co-operation 
between the two bodies should continin* as pieviously and there seemed no reason 

suppose that the Equalization Board was in danger of premature dissolution. 
As far back as last August the Jioard was negotiating with its Government for a 
new lease of life subsequent to December 1919, but one political di'laj' after another 
occuired in the efforts to give legislative sanction to this extension of ])ower, and 
towards the end it was widely assumed that the Board would cease to operate after 
the close of 1919. But at the very last moment negotiations took an unexpected 
favourable turn, and Congress was induced to authorize the continuation of the 
Equalization Board during 1920, though under modified conditions, the details of 
which are not clear at the moment of wiiiing. 

By this time, however, 1.] million tons (or practically 20 per cent.) of the 
now Cuban crop have already been sold to Europe, and fancy prices have .‘soared 
up to 12 or even 15 cents, jior lb. for early deliveries. Bather than buy at these 
enhanced prices, the Eoyal (^uinmision have decided on suspending purchases for 
the time being in the hope that the sellers will later on moderate thoir demands ; 
and to allow for this the Ministry of Food have announced an impending reduc¬ 
tion in the sugar ration, probably by 25 per cent., to last till supplies again 
warrant a reversion to the old allowance. At the same time the jam manu¬ 
facturers’ allowance is reduced to 75 per cent, of that of 1919, and the other 

^ According to one critic they missed their cliance in Soptenibor last, when Cubans for 
February were obtainable at $6 50 f.o fi. 
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trade sugar users’ allowance is out down by 60 per cent. Otherwise, the alter¬ 
native is said to be to raise the retail price of sugar from 8d. to over Is. per lb. 

This step, it will bo observed, is taken in the hope that a temporary cessation 
of buying from Cuba^ in tho early stages of the crop may result in the moderating 
of prices later on, when there is some congestion of sugar at the Cuban ports and 
the centrals are in greater need of realizing their stocks of sugar. Much depends, 
though, on tho action of America; if, as is rumoured, the American refiners are 
about to combine with their British confreres to delay buying Cuban sugar, some¬ 
thing may bo achieved towards steadying the upward tendency of prices; if too 
tho Equalization Board take steps to co-operate with the Royal Commission to 
resist excessive prices, a like result may be obtained, and a more reasonable 
quotation may be secured for the remainder of the crop. At the moment nothing 
seems to be settled definitely; but it may be assumed that with the continued 
existence of tho Equalization Board now confirmed, the Royal Commission will take 
early stops to negotiate a satisfactory agreement with them for jointly securing tho 
available sugar supplies. Any other proceeding would bo unjustifiable in the cir¬ 
cumstances. Much good has been done in the past by the tw’o bodies b}’^ means 
of a system of concerted buying on a large scale. It is to bo hoped in the interests 
of the consumer that a similar plan will be arranged for the present crop. 

What has been said above has been wTitten mainly from the consumer’s stand¬ 
point. The producer on the other hand is naturally taking advantage of tho 
scarcity of sugar to secure if he can a lucrative price. Whether tho high prices 
are justified is mainly a moral question ; there can bo no plea as to their necessity 
to cover costs of production and jueld, over and above, a merely reasonable profit. 
But the law of supply and demand being what it is, it is a commonplace nowadays 
to find producers of scarce cominodities making abnormal profits; and sugar 
producers are proving no exception to the rule. 

The })laiu fact is, the world is faced by an excess of con8um])tion over pro¬ 
duction that will take years to remedy. In 1913-14 the prodmdion of the world 
amounted to 18,677,400 tons, which more or less sufficed for tho coi)sum])tion. If 
we allow since then a 3 per cent, increase each year (no excessive figure) we arrive 
at a total of 22,302,000 tons as the amount in 1919 -20, which might be expoct(‘d 
to meet the needs of consumption. Actually we are offered by the latest statistics 
16,389,394 tons this season, or nearly six million tons loss than what might have 
been expected to be the world’s consumption, other things equal. It is true that 
tho consuming capacity of the Continent of Europe has been greatly decreased by 
the ravages of war, and the much higher price ruling nowadays must tend to 
check consumption in some quarters. But the United Kingdom would easily take 
more than her pre-war consumption were it obtainable, for the rise in wages has 
given to the majority of the population a greater purchasing power than it 
pieviously possessed. As for the United States, the increased demand for sugar 
that followed on the Armistice was greatly accentuated by the Anti-Liquor 
legislation which came into effect last summer, and the opinion has been lately 
advanced that the consuming capacity of the United States would not be fully met 
by less than 4,600,000 tons. 

As we said last mouth, all indications point to the necessity for a greatly 
increased production of cane sugar; and having regard to the slow rate at which 
the Continental beet sugar industry will tend to recover, the situation will lie 
with cane sugar for many years to come. It is, therefore, incumbent on cane 


* No specific refer^ico is made in the official announcement (reproduced on paero 6) but it is 
fairly obvious tliat Cuba is the source of the sugar over which puiXses are being 
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sugar producers to extend their output as rapidly as they can. Till they do, there 
will remain a shortage of sugar in the world, and prices will be bound to remain 
on the high side. But increased production will not necessarily imply speedy 
reversion to low prices once more, as too much leeway has to be made up, while 
as regards competition from beet we give reasons below for believing that the 
European beet industry can scarcely again secure its old domination by means of 
cut-throat prices. _ 

The Technological Outlook on the Continent. 

On another page we reproduce a remarkable article from the pen of a well- 
informed writer as to the conditions ruling in the Continental beet sugar industry 
at the present day, especially as regards the position of the technological side. 
Our correspondent, who has had facilities for seeing things for himself, is frankly 
pessimistic as to the scientific outlook. The chief aftermath of the war is on the 
Continent, as in the United Kingdom, a social upheaval in which the working 
classes have been demanding more rational working hours and more adequate 
remuneration, and as a rule they are getting them. But the men who made the 
industry in its scientific aspect, the technical chemists and the engineers, who 
before the war were content to cairy on, for a wholly inadequate wage, that 
research work which, in the case of Germany, went so far to build up her repu¬ 
tation for scientific thoroughness, these men have been thinned out by the ravages 
of war, and their successors are largely lacking because the necessary training 
was suspended during hostilities, and may in the future be equally lacking unless 
the remuneration offered for such high class work is raised to a level that will 
compare more favourably with the enhanced wages of the skilled or semi-skilled, 
or even the unskilled, woikman. We believe the days are gone for good when a 
research chemist of 20 years’ experience will be content to toil in the laboratory 
of a German factory for £150 per annum, a very common salary before the war 
for this class of Gorman worker. The German technologist in the past earned a 
des«*rved reputation for hard work, but his employers and his country appear to 
have reaped undue benefit from his labours. It appears unlikely that such a 
state of affairs will continue, and Germany will bo faced with the prospect, every- 
win ro encountered nowadays, of paying more adequately for the work done. In 
ihe beet sugar industry, the difficulty will be increased from the fact that the 
beet factory does not provide continuous employment from one year’s end to 
another, but is a short seasonal one. For this brief period a more or less trained 
staff has to be engaged, and it remains to be seen whether this staff will be pro¬ 
curable in tlie future possessing the same standard of skill that has marked the 
w’ork of its predecessors. In any event the cost of production will never revert to 
its old low level, and we may assume that the days of ultra-cheap beet sugar are 
gone for good. It is clear that labour on the Continent is more unstable and 
extreme in its demands than is the case either in the United Kingdom or in 
America ; and this fact will not help to secure any early solution of the economic 
problem in Germany or Austria. The beet sugar industry will therefore probably 
recover only very slowly from the chaos in which the war has thrown it, and no 
great scientific progress is to be looked for for many years; it will be as much as 
the industrialists can do to carry on in rough and ready fashion. 

The Kelham Beet Factory Project. 

Elsewhere in this issue we give a fuller account than we were able to do last 
month of the proceedings at the annual meeting of the British Sugar Beet Growers’ 
Society, the body which has in hand the Kelham beet sugar factory project. Un- 
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fortunately in giving at the la«t moment, last month, a brief statement of the 
intentions with regaid to this factory, we inadvertently mentioned that the factory 
would 1)0 in working order by the autumn of this year (1920) whereas actually the 
date in question is the autumn of 1921. We regiet the slip ; but we regret still 
more that it has not becui found pf>ssiblo to make a start with this factory during 
the 1920-21 boot “campaign,” since now a whole year is lost. No information 
was vouchsafed at the meeting as to the reasons for the further delay ; we were 
originally told that the difficulty of getting sufficient beet seed was the main obstacle 
to ail earlier start being made, but it would seem that, now, that obstacle has been 
overcome. The present difficulty would appear to be more one of getting the factoiy 
and its machinery erected in time ; and when one knows how much engineering 
construction work in this country is being delayed by economic troubles and labour 
strikes, one must assume that the completiim of the factory could not bo guaranteed 
in time for tackling this year’s boot crop. The project is to be taken ovrr from 
the Society by a new limited liability company that is about to appeal to the public 
for financial support but at the time of writing the prospectus has not np]>eared. 

Meanwhile, the Society are cariying on a regulai propaganda by means of 
contributions to the daily press, not onl}^ of information ielating to Kelham, but 
of statenuMits relating to the world’s sugar supply, all with the aim of pointing a 
moral that this country should no longer be so dependent on foreign be(‘t or cane 
for its sugar supplies. This propaganda is laudable us far as it goes ; but after 
all the chief thing is action, and one beet sugar factory will not make a sugar supply, 
to paraphrase a well-known proverb. The Kelham output will be but a drop in 
the bucket of the world’s sugar supply and even of the United Kingdom con¬ 
sumption. One would be more satisfied if one hoard that a dozen Kelhams weio 
projected, in various parts of the country, and not merely one solitary factory which 
is to serve as an experiment in this new branch of agiiculture befoie others are 
ventured on. There would appear to bo far moie time than was anticipated a year 
or two ago in which to experiment iu beet factories in this country before the new 
industry suffers from the competition of older rivals on the Contim‘nt, since it is 
becoming increasingly evident that the Continental be(‘t sugar industry will recover 
only slowly from the ravages of the war; but the time available before keen com¬ 
petition may be expected to put in an appearance again is not so am 2 )le that wo can 
afford to dally indefinitely. Steps should be taken, with Government encourage¬ 
ment if not as.^istanco, to start the industry iu this country in several localities 
simultaneously, and not await the results of one solitai-}^ factory which, while it 
to be successful, is too small an essaj’^ wherewith to form a judgment of 
what the country as a whole can do. The output of a dozen l(),00()-ton factories 
would, moreover, he appreciable in respect to consumption, wdiereas the utmost 
output that Kelham is capable of achieving w'ould Lave no relaxing effect whatever 
on our restricted sugar supply. Till something is done on a reasonably large scale 
we shall have, as heretofore, to depend for our future sugar on what our colonies 
can do to extend their existing cane sugar pioduction, plus what wo can got from 
friendly foreign soiirc^es like Cuba and Java; and while wo are primarily dependent 
on the latter we shall always be liable to pay more for our sugar than a less 
dependent country might need to do. 


The Royal Commission’s Trading Account. 

The Royal Commission on the Sugar Supply has recently published its 
accounts of the period from August 1914 to 31st March 1918, that is for three 
years and eight months’ trading in sugar. We learn that purchases of sugar 
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amounted in value to £162,058,399 and gave a gross profit of £7,366,522. The 
profit and loss account shows that salaries accounted for £25,828, office accom¬ 
modation and expenses for £4,063, and interest on advances for £657,637; the 
net profit carried to the balance sheet was therefore £6,668,993. Of this sum, it 
is however estimated that approximately £1,000,000 was absorbed in the year 
1918-19 by the rise in the price of sugar purchased by the Commission; and 
further amounts will be similarly absorbed in the current trading year, 1919-20. 

We must say it is somewhat unfortiinato that the accounts so far published 
only relate to a period ending nearly two years ago, for the large profit shown 
has a misleading effect on the ordinary newspaper reader unacquainted with more 
recent history of sugar transactions, and when every high price nowadays carries 
with it a suspicion of profiteering, the Government might have avoided the 
suspicion that they too had done well out of the public. More recent trading 
accounts should have been available by now. 

Mr. Edwin Tate on the Sugar Situation. 

At the annual meeting of Henry Tate & Sons, Ltd., held in December at 
their Mincing Lane offices, Mr. Edwtn Tate expressed approval of the decision by 
the Loyal Commission to continue control of sugar. He said that the future was 
far from clear. At the end of 1919 there would be a shortage of at least two 
milli(»n tons in the world’s supply as compared with 1914. The prospects of 
increased enno supplies are good, whilst there will bo an undoubted increase in 
the Continental supply. How much this latter can ainonnt to it is difficult to 
sav, oving to the uncertainty of the weather, shortage of coal, &c., but it is 
evident that the shortage cannot bo made up by the end of this year. We must 
therefore look to the prospects of the possible supplies for 1921 before we can 
judge of the position, and even if there should bo a possible surplus of a million 
tons for 1921 it would be exceedingly dangerous to withdiaw control, for it must 
be remenibored that stocks in all the consuming coniitries are absolutely bare, 
and the quantities required to make them up will bo very considerable. Owing 
aKo to the enormous profits which have been made by the cane producers during 
the last two or three years selleis will be veiy independent. On the other hand, 
buyers will be eager to secure siipjdios, and with only a narrow margin between 
supply and demand there may be very heavy fiuctuations in prices, whilst, at the 
same time, there may still be difficulties as regards freights. In his opinion the 
Oovernment would have to watch events very carefully before they decide to give 
iq) control entirely even at the end of 1920, or they may find, as he had pointed 
out before, that the good which tho}’^ have done in supplying this country with 
sugar at a moderate price will be entirely spoilt by a too early abandoiimeut of 
control. 

The Antigua Sugar Factory. 

Another annual meeting held last month in London was that of the Antigua 
Sugar Factory Ltd., at which tlio chaimiau, Mr. G. Moony Stuakt, made an 
interesting speech loviewing the history and progress of the Antigua sugar 
industry during the past 15 years. He sketched the original agreement with the 
Government to aid them in starting their central factory by a grant of £15,000, 
and pointed out that the Governrnout had received a good return inasmuch as the 
Company’s payments in the way of excess profits tax have amounted to over 
£44,000 while the local export tax has yielded £16,951 for the Colonial Govern¬ 
ment. The substitution of a central factory in place of the old muscovado boiling 
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houses has brought increased prosperity to the islands, as the former poverty and 
distress have given place to work for all at fair living wages. 

The latest action of the company is to create a staff fund by means of which 
the factory staff will participate in the shareholder’s half of the profits in good 
years. It is proposed that the directors shall have the uncontrolled discretion to 
set aside 10 per cent of the profit credited to the shareholders, less certain sums 
which the directors shall decide to be profits to which the work of the staff has not 
contributed, and less also a sum of £10,000, or £1 per ton of sugar produced, which¬ 
ever shall be greater. It will thus be seen that the net amount due to the staff is a 
matter for the directors* decision and no legal right or claim to the Staff Fund is to 
be allowed, its proportionate distribution being also left to the directors. But it may 
be assumed that the board under Mr. Moody Stuart, who has the interests of his 
workers at heart, will see to it that this new fund is a real incentive to good work 
on the part of the staff; and that can only be the case if the sum to be distributed 
makes an appreciable addition to the fixed salaries. For the present at any rate 
the profits to the Company are ample for this purpose, since the dividend declared 
at the meeting was 50 per cent. 

The Sugar Supply of the United Kingdom. 

Royal Commission Announcements. 

The Eoyal Commission on the Sugar Supply announced on December 27th 
that 115s. per cwt. duty paid, ex store, less 1J per cent, discount, had been fixed as 
the maximum ** reasonable” price for all privately imported, or “free” sugar, for 
sale to or re-sale by manufacturers from December 29th, 1919, to January 24th, 
1920, inclusive. Sugar imported by the Eoyal Commission would be issued for 
manufacturing pui’poses at the following prices: 608. per cwt. against jam manu¬ 
facturers’ vouchers and 100s. per cwt. against all other manufacturers’ vouchers. 
This latter price would be in force from December 29th, 1919, to January 24th, 
1920, inclusive, and would be reduced as soon as circumstances permit. 

In consequence of the acute position ruling in producing countries, it has 
been found necessary for the present, to limit issues to manufacturers to 75 per 
cent, of the quantity originally intended for the manufacture of jam, and 50 per 
cent, of the quantity issued during 1919 for all other forms of manufactm*e. 

In conjunction with these restrictions the Food Controller felt bound to warn 
the public that a temporary reduction of the domestic sugar ration would be 
necessary at an early date in order to defeat what appears to be concerted action 
on the part of producers to take advantage of the general position by raising their 
prices for early deliveries to no less than six or seven times the pre-war level.^ If 
the Government were compelled to purchase largely at present it would be neces¬ 
sary to raise the retail price in this country to over Is. per lb. 

In view of the generally prevailing impression that the manufacture of sweets 
and confectionery is largely responsible for the reduced ration of sugar to the 
pubb’c, the Eoyal Commission on the Sugar Supply point out that a total prohibi¬ 
tion of the manufacture of these articles would increase the amount available for 
the domestic ration by only 1J ozs. per person per week, and at the same time 
would cause widespread unemployment and much miseiy to keepers of small 
sweetstuff shops, who in many instances are widows of soldiers killed in the war. 

1 In a later statement to the press the Food Conti'oller has explained that the “concerted 
action on thepart of producerswas not meant to apply to British Quiana and West Indian 
producers who sold the whole of their crops at a reasonable price mutually agreed on ; and he 
much regretted that these parties have been subjected to unfair criticism in the press [on the 
false assumption that our Colonial sugar producers were among those who were raising their 
prices excessively]. 
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Notes on the American Sufiar Industry, 

By our American Correspondent. 


Probably never before has the American sugar industry come to the end of a 
year under conditions of such unsettlement and with an outlook of such uncertainty 
as characterize the situation at the present time. The transition from strict 
governmental control of prices, supplies and distribution to a free market, 
governed solely by the interplay of supply and demand is largely responsible for 
the existing confusion. It is heightened, however, by the uncertainty that has 
prevailed as to whether or not official control was to be extended throughout 1920 
and by the presence in the market at one time of sugar under control and selling 
at a controlled price and other sugars not controlled as to distribution and price. 
Added to all the other elements of uncertainty has been the existence of the strict 
laws against hoarding and profiteering. These measures, enacted during the war, 
are still in effect, and under their provisions a sugar producer, selling bis product 
at a price which the market will eagerly offer, may render himself liable to 
prosecution as a profiteer. 

At the present time sugar is selling at widely varying prices. The small 
remnant of the 1918-19 Cuban crop purchased by the Sugar Equalization Board 
is being distributed along the Atlantic seaboard and is selling at a wholesale price 
of nine cents (4id.). The Louisiana crop which is being turned out mainly in the 
form of plantation granulated and clarified is selling at eighteen cents (9d.) for 
granulated and seventeen cents (8^d.) for prime clarified. The disastrous season 
experienced by Louisiana which has limited the output to less than half a normal 
crop has led the Attorney-General to rule that these prices will not yield an 
exorbitant profit to producers and that, therefore, they will be permitted. In some 
instances, however, sales of Louisiana sugar have taken place at a price as high as 
22i cents (lijd.) per lb. 

For the past two months the beet sugar factories of the Western States have 
been in operation and fully two-thirds of the whole country has had to depend 
upon the beet output for its sugar supply. This sugar is not under governmental 
control except through the provisions of the Pood Control Act previously referred 
to. The Attorney-General announced some time ago that a wholesale price of 
lOJ cents (Sid.) would, in his opinion^ allow a reasonable profit to the majority of 
beet sugar companies and that sales above this price level would be subject to 
investigation. Accordingly, the larger beet sugar companies have been selling on 
this basis while some of the smaller companies, insisting that if they accept this 
price they will suffer an actual loss in the season's operations, have been selling at 
11 and m cents (djd. to dfd.) 

Small quantities of Brazilian, Peruvian, and other whites which have come 
into this market have been permitted to sell at whatever prices they would bring 
and actually have been disposed of at 15 to 18 cents (VJd. to 9d.} per lb. 

Under such conditions it is small wonder that the producer, as well as the 
refiner and dealer, scarcely knows where he stands and longs heartily for the time 
when government participation in his business operations shall cease. While the 
period of control naturally would come to an end with the final distribution of the 
old Cuban crop or not later than December 31 the failure of the Senate to accept 
the Treaty of Peace has left the wartime food laws in control with their sweeping 
authority to limit profits in the sale of food commodities. Bills looking to the 
extension of food control to the end of 1920 were introduced at the recent session 
of Congress but failed of action. 


7 



The International Sugar Journal. 


While questions of price have vexed the sugar producer and he has been in the 
paradoxical situation of being compelled to refuse offers for his output because the 
prices offered were too highy the chief of the consumer’s troubles has been, not the 
price of sugar, but his inability to obtain it at any price. For the past three 
months this shortage has extended to every part of the country and grocers have 
doled out supplies to their customers at the rate of one to two pounds a week. 
What has amounted to a system of rationing has been in effect through limitation 
of sales to jobbers and wholesalers to one-half the amount they received during 
the same period of 1917. 

A vast deal of discussion has been going on as to the cause of the shortage, and 
attempts have been made to place the responsibility for it upon the Sugar Equal¬ 
ization Board. This is obviously \infair, however, as the Equalization Board has 
had nothing to do with the production of sugar, its functions being confined to the 
equitable distribution of available supplies. As a mattei* of fact there was 
considerable apprehension early in the year lest the Equalization Board, in 
contracting for two-thirds of the Cuban crop, had let itself in for more sugar than 
could be sold during the year. During the first quarter of the year domestic 
demand was decidedly slow and refiners wore encouraged to accept export business. 
With the approach of summer a rapid growth in the demand for sugar made itself 
evident among domestic consumers and this demand, instead of declining in later 
months as is usually the case, has continued unabated up to the present time. 
Thus, with supplies only slightly greater than those available in 1918, the American 
public consumed in tho ten months to October 31 more sugar than they consumed 
during the whole of last year. Under these conditions tho prevalence of a shortage 
during the later part of the year is not altogether beyond understanding. Con¬ 
sumption during these ten months has been at the rate of 92 lbs. per capita for 
the year which is a higher average rate than ever before has prevailed in the 
United States. The following figures giving the consumption per capita for the 
first three quarters of 1918 and 1919 will illustrate the growth in demand:— 


First quarter. 

1919 

. 20 

1918 

18 

Second quarter . 

. 26 

24 

Third quarter. 


16 


70 

57 


Some commentators attribute the heav5^ consumption in the third quarter of 
the present year to the prohibition of malt liquors and spirits which went into 
effect on July 1. Undoubtedly, this has been an important factor as the confec¬ 
tionery and soft drink trades have shown a decided increase in business during this 
period. Full employment of labour at high wages also has operated to increase the 
consumption of sugar. The situation in brief is that the American people, with a 
limited supply of sugar available for the year, ate nearly all this sugar in ten 
months and so have been forced to deny themselves during the remainder of the 
year. 

As to the outlook for 1920, the one certainty is a considerable advance in prices 
Holders of Cuban centrifugals are demanding 8 to 8J cents (4d. to 4jd.) f.o.b. 
Cuba for early positions, which reflects a wholesale price for refined in this market 
of between 11 and 12 cents (5Jd. to 6d.) All domestic crops are running short of 
early estimates and the question whether or not supplies available during 1920 will 
be equal to the requirements of this market becomes lai-gely a question of the size 
of Cuba’s crop and the demands made upon it by Europe. 

New York, December 2nd, 1919. 


8 






The Sutfar Trade of the United Kingdom 
during 1919. 

Messrs. William Connai Sn Co.’s Annual Report. 

We take the following excerpts from the annual review of the sugar trade of the 
United Kingdom for 1919, published by Messrs. William Connal & Co., the well- 
known Glasgow sugar brokers. 

The Royal Commission on Sugar Supply have continued their control of the market 
during the entire year, so far as domestic consumption was concerned. Early in January 
they raised the weekly domestic ration per head from 8 oss., which was the rate during 
1918, to 12oz8., at which it has continued till 31st of October. Having in view the 
gradual relaxing of their control of the market, the Commission, early in the yeari 
authorized the importation by private traders of low grade sugars for manufacturing 
purposes only, and in March this privilege was extended to any sugars, but under licence, 
and under certain restrictions as to distribution. These opportunities for outside business 
were largely availed of. In May the market was thrown open to private traders for 
business in all descriptions of sugar, but for manufacturing purposes only, and also for 
export. This led to a large demand, not only from home manufacturers, but also from 
Continental buyers, whose stocks of sugar had been well-nigh exhausted. It then, 
however, came to be realized that demand was rapidly outstripping 8 uppl 3 s and that 
buying orders, coining from all quarters, could only be partially filled by available sugar, 
and then only at advancing prices. 

The Royal Commission, realizing the necessity of an increased supply of refined 
sugars for Europe, consigned 500,000 tons of their Cuban purchase to America, to be 
refined there ** on toll,” and thereafter to be exported to Europe. These operations gave 
ample employment to the American refineries, and enabled them to work for some time to 
their full capacity of 100,000 tons per week. 

The Government limit for granulated for domestic consumption was maintained all 
the year till Slst October at 578, 9d. per cwt., duty jmid, but for all free sugars large 
advances were obtained. In May the quotations for white Java, white Mauritius, and 
American granulated were at the equivalent of 71 b. per cwt., duty paid, while at Slst 
October they commanded U3s. to 118s. on similar terms. British West India Crystals 
had also advanced from 628. 6d, in May to 98s., duty paid, in October, and all other 
descriptions in equal proportion. 

Only on one former occasion had higher prices been paid for sugar, namely, during 
the Napoleonic Wars in 1814, and on reference to the trade reports of this firm for that 
year, it was found that good Muscovado sugars were then quoted at 134 b. to 136s., duty 
paid (the duty being 30s. against 25s. 8d. now). These were the days when supplies from 
tlie West were often interrupted, and markets were in consequence unsettled. After 
Waterloo, when navigation was again rendered safe, a rapid decline was recorded of 308. 
per cwt. from the above abnormal prices. 

On the 31st October, when the starved condition of the market was realised, per¬ 
mission to import free sugars was withdrawn, and imports of such sugars after 27th 
December were prohibited. It was, however, arranged that the importation of sugars 
contracted for before 31st October would be permitted, under special licence, hut all 
further importations by private traders have for the present been forbidden. By command 
of the Food Controller the weekly ration was then also reduced to 8 ozs. per head per 
week, and the limit for granulated for domestic consumption, was raised Id. per lb., 
making the price 668. per cwt., duty paid. Intimation was also made that during 1920 
imports would be reduced by 600,000 tons as compared with the present year, authorizing 
an import for 1920 of only about 1,100,000 tons. 

The consumption of the United Kingdom during the past year has been 1,640,648 
tons against 1,100,000 tons for 1918. This increase was due to the ration per head 
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having been xaieed fox the greater part of the year to 12oz., and to the free import of 
sugar having been allowed for manufacturing purposes from May till October. The 
consumption for 1920 has been fixed by the Food Controller at 1,100,000 tons, which 
allows for 600,000 tons being apportioned for the rationing of 8 ozs. per head per week 
for domestic consumption, and for the remaining 500,000 tons being available for all 
other purposes. _ 

The British Sugar Beet Growers’ Society. 

Annual Report for 1919. 

The Annual Meeting of the British Sugar Beet Growers* Society was held 
last month at the Surveyor’s Institution, Westminster. Sir Bbville Stanibr, 
Bt., M.F., Chairman of the Society, presided, and he was supported by Sir Ernest 
Jardine, Bt., Vice-Chairman; Mr. Alfred Wood, Secretary; and other 
members. Among those present were: The Earl of Denbigh, Lord Blbdisloe, 
the Earl of Chichester, Viscount Fbildinq, Major G. L. Courthopb, M.P., 
Sir Edward Stern, the Hon. Edward Strutt, Hon. L. Souohon, and Mr. 
Sandbach Parker. 

The Chairman moved the adoption of the Eeport, of which he gave a brief 
summary. He pointed out that a profit of £9900 had been made on the Kelham 
Estate for the past year, most of which had been applied to pay the interest on the 
mortgage. The estate had now been so cultivated and cleaned that they were 
ready at any moment to begin to grow sugar beet for the factory, which was to be 
built before the autumn of 1921. An excellent site in every respect, and especially 
with regard to transport by railway and water, had been chosen for the factory. 
Sir Bevillb went on to indicate the valuable preference of £6 4s. per ton which 
homo grown sugar would receive over foreign imported sugar under the Finance 
Act of 1919. Before the prospectus of the new Company was issued it had been 
decided to ask the members of the Society to guarantee a substantial proportion 
of the £250,000, which had to bo publicly subscribed in order to meet the Treasury 
capital of the same amount. Sir Bevillb was able to announce that 15 members 
of the Committee had already promised £40,000. The Chairman concluded by 
saying that the more he saw of the Kelham Estate the more impressed he was 
with its value for the great work which the Society hod set itself to accomplish. 
There was no doubt they would he able to prove to this country that sugar beet 
could be grown as well in England as in any other part of the world. 

The motion was seconded by Sir Ernest Jardine, Bt., who strongly insisted 
that English agriculture really needed sugar beet. If he were the Government 
he would pay down, not simply £250,000, but two and a half million pounds if he 
could get the beet grown in this country. It was mainly through better cultiva¬ 
tion and a better heart in the land that we should be enabled to grow more food. 
He was rather in favour of the money required being raised by the immediate 
promoters of the great scheme, but he thought there would be very little difficulty 
in obtaining from these the preliminary guarantees. Major Courthopb related 
some of his past experiences as regards the production of sugar, and said he had 
not the slightest doubt about the success of the present proposition. 

Lord Blbdisloe, who was Chairman of the Boyal Commission on Sugar 
Supply during the wax, said he supported this great proposition not only beoause 
English agriculture needed sugar beet, but because England needed sugar. He 
thought that at no time during the last 30 years had there been such a splendid 
prospect of the success of this industry in our country. Whatever might be the 
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prospect of obtaining sugar from other parts of the world (and that prospect was 
not improying) it was financially unsound to obtain sugar from abroad if we could 
grow at home a large proportion of our requirements even at an enhanced price. 
It would be only through the fault of the management or of the directorate, and 
through no other causes, if the scheme of sugar production in this country was not 
a success from both a financial and a national point of view. He gave the scheme 
his whole-hearted support, and in his judgment there was no earthly reason why 
the prospective shareholders should not reap a rich reward for the investment of 
their capital. 

It was agreed to authorize the Comxxiittee to form the new Company, <*Home 
Grown Sugar, Limited ”; to transfer the assets of the Society to the said 
Company, to approve and publish the prospectus and to execute any documents, 
and to take all other necessary steps in connexion therewith, including the 
nomination of the first directors. The question of the financial qualification lor 
the position of a director was raised by Lt.-Col. Donaldson-Hvdson, and it was 
moved by Mr. W. T. Spakk, and seconded by Mr. Souchon, that the qualification 
should be a holding of £1,000. Three vacancies in the membership of the Com¬ 
mittee were filled by Mr. J. Mason, of Newark, Mr. Fbank Dennis, and Mr. 
W. T. Spark. 

At the close of the meeting subscriptions amounting to a further £10,000 
were promised. 


The British Empire Sugar Research Association. 

At a meeting of the Council of the British Empire Sugar Besearch Association, 
held on the 16th December, 1919, the following resolution was passed;— 

“ That R suh-commitee he formed with power to co-opt members to consider and 
** advise on the question of the normal weight of sugar to be used for the quartz- 
compensating polarimeter in use for technical sugar work.*’ 

As is well known, the standard generally adopted is 26*0 grms. of sucrose 
dissolved in 100 metric c.c., though in France the weight of 16*29 grms. is still in 
use. Dr. C. A. Browne (of New York) recently advocated the use of 20 gims. 
as an international weight for the sugar scale, and chemists in the United States, 
Hawaii, and Cuba, have in the main expressed themselves in favour of the 
adoption of this proposal. In France, also, it has been decided to support Dr. 
Browne’s proposition. 

Steps are now being taken by the British Empire Sugar Besearch Association 
to obtain the opinion of British chemists upon this important question. At the 
moment there appears to exist some doubt as to which normal weight should be 
adopted when ordering new instruments. British sdentifio makers (who are now 
in the position to make polariscopes, in the construction of which the Germans 
had an almost entire monopoly before the war), are much handicapped by the 
indecision that prevails. This determination to investigate the matter thoroughly 
will give a helping hand to this captured industry. 

Taking into consideratiou the fact that the British Empire Sugar Besearch 
Association has been in existence barely three months, the formation of this sub¬ 
committee shows that it is anxious to start work. It is therefore hoped that those 
who have hitherto refrained from supporting the Association (because they wished 
first to see what it was going to do) will now no longer hesitate to join it as 
members. 
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From the Sugar Cane,*’ January, 1870. 


l)r. Wallace, of Glasgow, concluded in this issue his well-known con¬ 
tribution to ‘^The Chemistry of Sugar Eefining,” dealing finally with filtration 
through charcoal, revivification of the char, and the evaporation and graining of 
the liquor. Most of the information regarding the changes occurring in the 
composition of the char during use, and the nature of the salts and other im¬ 
purities absorbed from the liquor, is still accepted as reliable, though many 
improvements have taken place in the method of using and revivifying this 
material. Explanations of the action of char were not offered, but it was stated 

that “the active ingredient.is unquestionably the nitrogenous carbon.*^ 

This opinion may still be held in regard to animal charcoal, though the belief that 
“ no description of charcoal that does not contain an appreciable amount of 
nitrogen can be a good decolorizing agent may be doubted in view of the results 
obtained with decolorizing carbons.^ Washing the char was carried out with weak 
hydrochloric acid, but often Beanes* process* of treating with dry hydrochloric acid 
gas was applied. It was stated that, whereas in the case of dry calcium carbonate 
no decomposition takes place when it is submitted to the dry gas, in that of dry 
animal charcoal (especially if it is warm) the carbonate is completely decomposed. 

M. Dubrunfaut continued his contribution on “ Sugar, Glucose, and Sac- 
charimetry,*’ insisting in this number upon the importance of chemical analysis in 
the valuation of refined sugars. He said that “already less importance is now 
attached to the colour which has served as the basis of an absurd official classi¬ 
fication. Saccharimetrical and saline analyses have commenced the work of the 
regeneration of the trade in sugar, and when new light is thiown upon the question, 
complete justice will bo done by restoring the industry to the path which it never 

should have abandoned.The discovery of glucose and its quantity is then 

of great importance from our point of view, inasmuch as it will enable the refiner 
to enter on the path of perfection which we have pointed out.” 

“ Sulphite of phosphate of lime ’* was claimed to offer great advantages as a 
disinfectant and manure by Dr. B. W. Gerland. It was prepared by treating 
the tricalcium phosphate with a solution of sulphurous acid, and boiling the 
solution, the precipitate (which would probably be a mixture of calcium sulphite 
and dicalcium oithophosphato) being stable at a temperature of at least 130® C. 
When mixed with soil the phosphoric acid became gradually available, and this 
preparation was stated to have remarkable effect as a disinfectant and deodorant. 

The manufacture of sugar from sorghum w^as at that time being advocated in 
America, and samples of white to brown grades had been exhibited. “ For a long 
time the practicability of making sorgho sugar was in great doubt, and even after 
this was determined it was in greater doubt whether it would pay to do it. These 
matters are settled, and triumphantly settled.” 

There were no other articles of technical interest published in this issue. A 
few patents were noticed. Among these F. Kohn and J. Egbert* described a 
modification of a previous process^ for the extraction of sugar from cane by the 
diffusion process; while W. B. Lake* disclosed a method for drying sugar loaves 
“ by producing currents of heated air in the loaves themselves,” so that the 
time necessary was reduced from 8 or 12 days to only 24 hours. 

^ cf. Zerban, La. Bull., 167, 27-28. •English Patent, 283 of 1864. 

» 1498 of 1869. * 594 of 1880. « 1.511 of 1869. 
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The Natal Sugar Industry. 


The September number of the South African Sugar Journal contains an 
informative account by E. B. Qessneb of the sugar industry in Natal. The crop 
is practically confined to the coastal strips and cane cultivation extends so far 
south as Port Shepstone, which is some way south of the 30th degree of south 
latitude. There are large areas at present undeveloped, but which are capable of 
being put under sugar cane with advantage; but, as most of the suitable land 
near existing mills is already under cane, planting in such new areas will only be 
possible at an increased cost. The main crop in Natal extends well into the 
second year after planting and, such being the case, the weight of canes per acre 
is very great—not infrequently reaching 60 tons we believe. This makes trans¬ 
port a limiting factor. It is Gessner’s opinion, therefore, that before the new 
land can be profitably broken up and put under canes, additional mills will have 
to be erected, with an appropriate extension in roads, tramlines, and railways. 

Planting is usually done in the latter part of the year, from September 
onwards, that is, duiing the spring. The rains fall in the summer and the chief 
cane growth takes place at this time. Milling is done in the drier, winter months, 
commencing about April and lasting till August or September, but there are con¬ 
siderable variations in this. For instance, because of labour troubles, many mills 
have of late been working practically throughout the year, with barely time to 
overhaul the machinery between succeeding crops. The annual rainfall in the 
sugar cane tract averages from 35 to 40 inches and, as this is considered insuf¬ 
ficient to mature the crop, 18 months* growth is considered necessary before 
milling can bo profitably undertaken. 

There are two main types of soil, red hill side and black vlei. The former is 
of a free character, is easy to woik, but readily dries out and has little plant food: 
the latter is liable to water-logging, retains moisture well, is hard to work but is 
fertile. A further type of soil, which is found along the banks of streams, is 
liable to flooding but capable of producing good crops of canes: presumably this 
is alluvial. New land yet to be broken up is under grass, grass with occasional 
trees, or heavy bush. Most estates have land of all these types upon them. As 
sugar cane land is expected to be continuously cropped for from 10 to 12 years, it is 
essential for it to be brought into thoroughly good condition at the outset. The 
grass land, being easier to open up, is generally taken in hand first, and details 
are given of the most suitable treatment. Heavy ploughs and harrows meet with 
little difficulty. The cost per acre is given as £4 168. Od. Where trees are present 
a great deal of hand labour is necessary at first, as the ground can only be prepared 
for implemental work in stages depending on the number of tree stumps. The 
cost is proportionately greater, reaching, in heavy bush land, £14 10s. Od. per 
acre. This is a heavy handicap, but presumably the land is more fertile and large 
crops of canes are forthcoming. 

As to varieties grown, it appears that the Ula cane has practically ousted all 
rivals, although trials have been made of numerous other kinds. As this cane is 
receiving an ever increasing attention in certain other countries, Gessner’s 
description of it may be of interest. Canes somewhat thin, yellowish or greenish: 
joints in well grown plants up to 6in. in length, but much shorter in unfavour¬ 
able conditions or when nearing maturity: very hardy but containing much fibre: 
difficult to crush and requiring more powerful machinery than the thick canes: a 
splendid ratooner, this being one of the chief factors in its extended growth: in 
favourable conditions capable of ratooning four or five times: leaves adhering 
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firmly to the stem and therefore requiring artifioml trashing or burning (which is 
not considered good practice): deep rooting and adapting itself to the heayiest 
black and shallow red soils of hill sides: hardy and resistant to insect and fungus 
attack: arrowing frequent, more so in red than in black soils, but fertile seep 
never yet obtained in Zululand or Natal: crossing will therefore have to be done 
in other countries. Gessneb also mentions Agatil, fairly recently introduced 
from India and greatly resembling Uha in general character: this cane appears to 
surpass Uba in rapidity and luxuriance of growth. 

The soft canes are spoken of as unsuited to the red soils: they are grown in 
strictly limited areas of alluvial and vlei soils: compare unfavourably with Uha : 
are shallow rooters, poor ratooners, leas hardy and pest resistant; are much blown 
about and twisted and suffer from drought. Uba matures in 22 months from 
plant canes and 20 from ratoons : the soft canes mature in 12 months. They yield 
about the same quantity of sugar as Ubuy but demand greater heat, moisture and 
natural fertility of the soil. 

Four good workers will cut and load six tons of cane a day. At the highest 
about eight tons of Uba will produce one ton of sugar. Gessneb concludes his 
article with a solemn warning that the sugar industry, in Natal as elsewhere, is 
about to enter a period of severe competition; and, in view of the prospect of 
rising wages, it is the duty of the planters to cheapen their methods in every 
possible respect for their industry to maintain its position. C. A. B. 

'The Uba Cane in India and Natal. 

It has always struck us as an anomaly that a purely tropical crop like sugar 
cane should have proved so successful in Natal, a country so far outside the 
tropics, for the cultivation of sugar cane in it extends some distance beyond 30^ 
south latitude. The reason may undoubtedly be sought in peculiar geographical 
conditions. The sugar tract in Natal is at the extreme southern limit of a great 
belt of coast land, extending in a northerly direction 2600-3000 miles to Italian 
Somaliland. This part of the African coast is bathed in warm ocean currents, 
and the trade winds blow across these on to the land. There is thus a sufficiency 
of moisture and warmth for sugar cane to be grown all along wherever the soil is 
suitable. But Natal is very near the southern limit of this tract, and it is not 
usual for thick, tropical canes to be able in such latitudes to hold their own 
against those growing in more favourable regions. Gessneb^ gives the average 
annual rainfall in the sugar tract of Natal as 36 to 40 inches, and it is not sur¬ 
prising to learn that sugar cane thrives better in Zululand further north and 
better still in Portuguese East Africa, where the rainfall borders on 60 inches. 
There appears to be a considerable extension in cane-growing going on in the 
latter country just now. We remember noting years ago, on a map showing the 
distribution of plants throughout the world, that the great palm belt of the tropics 
after crossing the middle of the African continent from west to east showed a 
marked downward prolongation on the east coast over just this part of Natal; 
and this has evidently something to do with the successful growth of sugar cane 
so far beyond its normal tropical limits. 

But another fact has to be considered in the Natal industry. We learn from 
Gossner’s paper that thick tropical canes do not thrive well in Natal, and that 
the Uba variety, a member of the great Pansahi group of indigenous Indian canes, 

1 South African Sugar Jl»y 1910, 661. 
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has almost entirely supplanted them. He also mentions that Agauly more recently 
introduced from Indiai appears to succeed even better. There are several cane 
varieties bearing this or similar names in India, but we believe that the one refen*ed 
to hails from the tJnited Provinces. These two varieties, in Natal, are hardy, very 
resistant to insect and fungus attack, can thrive both in heavy black soils and 
free hill side ones, and develop enormous tonnage and rich juice at harvest. This 
is rather surprising, because they are not extensively grown in India. The Pan- 
sahi group of canes reaches its greatest development in the United Provinces and 
Bihar, ^ey belong to the Oaivna class of canes which, formerly grown over a 
large area, have gone out of cultivation because of their liability to disease: their 
juice, although comparatively abundant, is distinctly poorer m sucrose than many 
other local kinds, and much more so than when grown in Natal. Another thin 
cane which has attracted considerable attention during recent years is the Kavan-‘ 
gircy received in South America from Japan. As the latter country has, we 
believe, no indigenous cane varieties, it is quite possible that it too came at one 
time from India. From the descriptions given of it and its general pronounced 
resemblance to f76«, it is likely to come under the same Pansahi group. In any 
case, these three varieties, Z7ia, Agauly and Kavangire are sufficiently alike for it 
to be somewhat difficult to separate them. 

This marked difference in the behaviour and value of cane varieties of the 
Pansahi group in India and Natal is sufficiently arresting to lead us to examine 
the conditions of growth in these two countries somewhat more closely. In 
Northern India the cane growing period does not usually last for more than six 
months in the year. Intense heat, coupled with severe drought, militates against 
rapid growth in the earl}^ stages, while extreme cold and diminishing moisture 
terminate the life of the plants towards harvest. In Natal, on the other hand, 
Gessner gives the growing period required by Vba to reach its full maturity as 
22 months. It is quite possible that, if this cane were reaped in six to eight 
months from planting, it would be jtist as unsatisfactory at the mill as in India, 
both in quantity of cane and richness of juice—perhaps more so. These facts will 
probably be found to furnish us with an explanation of this anomaly. In Natal, 
with less extremes of temperature and moisture it appears to be possible for the 
canes to grow throughout the year, althoiigh of course with varying rapidity. 
Further, the same plants may grow on from year to year for as many as 10 to 12 
years continuously, producing paying crops of canes. Presumably ^e period of 
22 months is determined by the comparative richness of the juice and the slowing 
down of vegetative activity as dry, cold weather sets in. Wo have no infonnation 
as to whether flowering puts the finishing touch to the life of the individual cane 
shoots. At the cane-breeding station at Coimbatore in South India all the canes 
of the Pansahi group flower abundantly during October and December when eight 
or nine months old, and some three or four months before harvest. But it has been 
found possible, by suitable variation of the time of planting, to cause thin cane 
varieties to flower either in 11 to 12 months or 20 to 21, and it should be possible, 
with members of the Pansahi group, to vary their length of h’fe between 7 to 8 
months and 17 to 18. An interesting series of experiments suggest themselves 
both for India and Natal. 

In the first place experiments might be tried in parts of India to lengthen the 
periods of growth of some of the native canes. This is not possible in those parts 
that are visited by frosts or where there is no means of irrigation to tide the plants 
over the annual period of extreme drought, but there are many places where these 
disadvantages do not occur. It is quite conceivable that, by considerably length- 
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ening the life of the plant, a richer juice coupled with a greater tonnage may be 
obtained. As the forcing heat is so great in the Peninsula, it occurs to us that 
Assam might be a suitable locality for such an experiment. There is greater 
humidity in the air, the heat is less excessive, and irrigation will not be necessaiy. 
The prosperous condition of the industiy in Natal calls less urgently for a change 
in methods, and the line might be to try and obtain a series of cane varieties from 
India to form a leserve in case the Uha cane prove less satisfactory. It is quite 
in keeping with the history of cane cultivation elsewhere that, at some future 
period, soon or late, deterioration may set in in the Uha cane, as Gessnee has 
hinted. There are a large number of varieties collected at Coimbatore, besides 
Aganl and Uha belonging to the Pansahi class. Canes of the Sunnabile group 
are also well worthy of a trial. An increasing number of seedling crosses between 
thick and thin canes are being produced, many of them with varieties of the Pan¬ 
sahi group as one parent and a thick tropical cane as the other, and a few approved 
canes in this category might be tried. Lastly, there appears to be no reason why 
similar crosses should not be raised in Natal itself, for it is reported that Uha 
flowers freely in certain tracts, and, if tho male or female organs prove sterile, 
this should render such work much more easy of accomplishment. 

0. A. B. 

The Question of Policy in the Selection of 
Cane Varieties. 

In a recent paper, ^ P. S. Eakle, Agronomist of the Insular Experiment Station 
in Porto Rico, estimates that there may be considerably over 500 cane varieties 
grown in that island; and, before proceeding to describe some of the most im¬ 
portant of these, he submits some thoughtful remarks on the polic}’ of planting — 
which class of cane should be aimed at under each set of local conditions. Thus, 
the handling of low-grade canes requires abundant labour, for the yields must he 
large to counter tho poorness of the juice: they are more fibrous and harder to 
grind and the poorer juice requires a greater amount of concentration. The class 
of cane to be planted therefore depends to a large extent on the amount and 
character of the labour and the capacity and strength of the mills. In Porto Rico 
there is abundant labour and the mill capacity is in excess of tlie supply of canes. 
A great yield of canes to the acre is therefore to be sought. As has frequently been 
observed elsewhere, tho sucrose percentage in Ihe juice of canes often varies 
inversely as the vigour of growth, and the chances are that any variety showing 
excessive luxuriance will be found to have poor juice, and the converse is often 
true. Thus, in Demerara D 625 is more extensively grown than any other 
variety and for many years Yellow Caledonia was the favourite, both of them 
notoriously low in sucrose. On the other hand, where labour is scarce and milling 
capacity low, it pays better to grow canes with less tonnage but richer juice, end 
the object is to obtain the greatest possible amount of sugar per ton of cane. The 
policy to be adopted becomes more complicated where cane-farming is in vogue. 
The colono wishes to produce a great tonnage of canes, while those in charge of the 
mills desire a juice as rich as possible, and a conflict of interests is the result. 
Adjustment is needed; and it is suggested that the best arrangen^nt is that 
payment should be made for the actual sugar in the canes brought in. . 

In the formulation of a successful policy of selection of cane varieties a thorough 
knowledge is required of those planted and their respective yield in different classes 
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of soil, and this knowledge can only be obtained by the keeping of accurate records 
over a great number of years, ** We need to know not only how each variety yields 
under ordinary plantation treatment on each of the principal soil areas, but how it 
responds to special treatment—better cultivation, more fertilizer and irrigatiou. 
Another most important point to determine is that of comparative resistance and 
susceptibility to the various diseases and insect pests that attack cane. The failure 
of kinds commonly cultivated when attacked by some of these many enemies, and 
the search for kinds having greater resistance, has been the leading cause for the 
production of this multitude of new varieties.” The work of Bovell in Barbados 
and Harrison in Demerara is referred to, especially the laborious and careful 
testing of the many kinds they have produced and the recording of the results 
obtained with each under varying local soil and cultural conditions. The author 
might have spoken of the marvellous work done in this direction for many years in 
Java, unfortunately obscured by being described in a little known language, but 
which has been largely responsible for placing the cane industiy of that island in 
its present unique position. But though this work has been of inestimable benefit 
to the industry in the localities mentioned, it cannot unfortunately be made use of 
in other places, excepting as a guide to the class of work that is required. In the 
introduction of cane varieties from other countries, too much importance is attached 
to the published accounts of phenomenal yields of special canes, and heaven and 
earth are moved to obtain cuttings of these at tbe earliest possible moment, without 
any knowledge of the peculiar conditions of the country where the results were 
obtained. Before such work is undertaken a careful comparative study should be 
made of the climate, soil, rainfall and irrigation possibilities, labour and mill 
capacity, and the success or otherwise of the varieties already established under 
varying conditions. Then only will it be possible to formulate a successful policy 
as to the class of cane varieties to be aimed at. 

C.A.B. 


Agricultural Notes. 

The efifct of salinity on the growth of the sugar cane, —The tolerance of the 
sugar cane for salt in the soil is a subject which recurs at regular intervals in the 
literature of the subject. A couple of references in the West Indian Agricultui al 
News (October 18th and November loth, 1919) have suggested that a few notes on 
the experience gained at the cane breeding station at Coimbatore may be of 
interest. For various unavoidable reasons a site had to be selected with slightly 
alkaline” soil. Careful preliminary chemical analysis of the soil all over the 
block showed no inherent objection to growing sugar cane, excepting that sodium 
carbonate was rather more abundant at one end of the farm than was considered 
desirable. Good crops of cholam [Andropogmi Sorghum), ragi {Eleusme coracana), 
cotton, tobacco, millet and vegetables were being grown: and, from experience 
gained elsewhere, it was confidently expected that with a little treatment sugar 
cane could also be grown. Lastly, the cultivators around, always the best autho¬ 
rities in a case of this kind, agreed that sugar cane could be grown after a little 
while, although the land ‘‘was unaccustomed to cane.” The success obtained and 
the methods adopted may form the subject of a future note. The first batch of 
cane varieties planted proved a total failure. These 88 kinds consisted of 47 thick, 
tropical, and the following numbers of different groups of indigenous Indian 

^ F. S. Earlb, Varieties of Sugar Cane in Porto Rico. Journal of the Department of A grictdiure 
and Labor of Porto Rico, Vol. Ill, No. 2, April 1919. 
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canes: Mungo 19, Pansahi 11, Saretha 8, Sunnabile 3, All of them suffered 
severely, and only 6 Saretha, 1 Sunnabile, and 1 Mungo produced moderate 
growths. Subsequent experience showed that the carbonate of soda was not 
present in sufficient quantity anywhere to be harmful, for the thick canes grew 
best at the end of the farm where it was most abundant. The limiting factor 
proved to be common salt, as much of this was found to be present in the water 
used at first for irrigation. 

Advantage was taken of the above failure to lay down a permanent '‘alkaline 
plot,'* in which, while the rest of the cane area was being treated, the land was 
maintained in its oiiginal condition and irrigated from the same brackish well. A 
succession of cane varieties and seedlings was grown on this plot for five or six 
years, notes of growth and photographs were taken at stated intervals and the 
juice was analysed at crop time whenever there was sufficient cane material to do 
so. Whenever a variety grew successfully it was planted again in the next year, 
the plot being shifted annually within the area under the same saline conditions; 
if a variety grew well for two years in succession it was placed in the class of 
halophytes or salt-resistant plants. The following is a summary of the results 
obtained for the 5-6 years ending in 1918: the groups include varieties, selfed 
seedlings and crosses; the number tested is given in brackets and the percentages 
of successes in the forms planted :—Saretha group (23) 46 per cent., Sunnabile 
group (10) 39 per cent., Pansahi group (3) 50 per cent., Nargori group (3) 0 per 
cent., Mungo group (4) 0 per cent., thick canes and ordinary seedlings from them 
(16) 0 per cent., Eogues among the thick cane seedlings (7) 50 per cent. The 
juice results will be discussed in a future number of this j'ournal. 

The effect of salt on the growth of the canes was very carefully studied from 
the first and a summary of the observations is added. 

1. Germination is seriously affected: in many varieties the young shoots 
fail to develop, the stand is poor, sometimes only two or three plants are left in 
the row (although these sometimes grow well), sometimes eveiy one is killed at 
an early date. 

2. Even when a full stand is obtained the colour of the leaves is rarely good, 
varying from light green to interrupted yellow, to a general yellowish tinge, to 
clear yellow and, in bad cases, white with blackish patches of dead tissue. 

3. Growth is stunted: the canes are shorter and thinner and have short 
joints: an irregular ill-grown habit is assumed and there is a marked absence of 
free growing individual canes with large healthy leaves: a bushy habit is often 
assumed, with excessive branching of the abbreviated joints giving off a mass, of 
fine gi-ass-like leaves (see this Journal, December, 1919, p, 601, and figure 1). 
This form of plant can be observed in many fields of thick canes where the irri¬ 
gation water is slightly brackish. The bush-like plants are most frequent near to 
the well and are especially abundant where ratoons are being grown. In bad 
cases the plant leads a struggling existence for some months, the leaves are 
unequal in length, they fall off and turn black and the whole plant can be pulled 
up, a decaying mass with hardly any hold in the ground by its short, dead roots. 
Such has been the noimal fate of thick cane varieties grown in the alkaline plot. 

It is stated that practically all the 1920 output of the Kahuku Factory, Oahu, T.H., 
will be in the form of plantation white, refined by means of the decolorizing carbon process 
recently described by Peck and Adams. ^ This product will be disposed of locally, and it 
is expected to command a good price. 

1919, 72; U.S. Patent, 1.25i;546 ; LS,J., 1W8. 481. 
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Prom our Correspondent. 

The 1918-19 crop, —Now that the Ouban sugar crop of 1918-19 has drawn to a 
close, it will be yery interesting to study the figures, and set down the salient 
features of that crop. 

Prom figures which may be considered as very accm*ate, we have the total 
amount of sugar made as 3,967,094 tons of 2240 lbs. This is certainly an enormous 
output; it was made by 196 factories, thus giving an average of 20,240 tons per 
factory. The following table gives the factory output in groups, and shows clearly 
the capacity of the Cuban factories:— 

1 factory produced . 100,000 tons 
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This table is very interesting in that it shows that, though Cuba has some 
very large factories, it also has some very small ones. 

Next, it will be useful to look at the quality of the work done in the factories, 
and in the table overleaf are given the figures for six centrals. These are typical 
ones and give a good representation of the quality of the work done ; but it must be 
borne in mind that there are factories doing bettor work, and also many factories 
doing work not nearly so efficient. On looking over this table, it will be seen that 
some of the departments show up well as regards quality of work, while in others 
there is room for much improvement. One thing that can certainly be said about 
them is this: in the factories cited there is a satisfactory improvement on the work 
done the previous year; and it may be added that in the large majority of Cuban 
factories, the quality of work is being steadily improved from year to year. 

Taking all the factories in the island, we find that the average recovery of 
sugar at 96° is perhaps not over 11*10 per cent., but this on a production of 
3,967,094 tons of sugar means that there was ground in the factories of Cuba the 
enormous quantity of 44,000,000 tons of cane. 

A glance at the production of sugar in Cuba since the year 1912 will show the 
advance in production that has been made since eight years ago. 

Ye^b. Tons of a,340 lbs. Pebcbntaoe Incbease ob Decbease oyeb Pbevious Year. 

1912 .. 1,893,687 

1913 .. 2,429,240 .. 28*2 per cent, increase 

1914 2,696,667 .. 6*4 „ „ 

1916 2,682,846 .. 0*63 per cent, decrease 

1916 .. 3,006,624 .. 16*4 „ „ 

1917 .. 3,019,936 .. 0*44 „ „ 

1918 .. 3,444,606 .. 14*0 „ „ 

1919 .. 3,967,094 .. 16 1 „ „ 

Here we see that, with the exception of the year 1915, there has been a con¬ 
tinual increase in the production of sugar, and the present indications certainly 
point to a substantial increase for the crop now started; moreover, from the 
activity shown in the purchase of cane lands, the evidence points to increased 
production for some years to come. 
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CojNTKOl Figures of Six Typical Cuban Factories. 
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Note.— The above factories are in no way controlled, and therefore the methods employed in the laboratories may vary. 
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Ex'portation .—We will now take the figures of exportation and see where 
Cuba’s sugars were consumed during the last few years:— 


Destination. 1918-1919. 1917>1918. 1916<1917. 

United States . 2,793,610 .. 2,066,672 .. 1,966,386 

Canada .. .... 86,064 .. 9,998 .• — 

United Kingdom. 669,814 .. 870,678 .. 787,966 

France . 163,707 .. 36,498 .. 96,326 

Spain . 26,113 .. 29,698 .. 28,981 

Other European countries.. 26,696 .. — ». 6,693 

Mexico. 1,063 .. 16,370 .. 1,260 

South America. — .. 660 .. — 


3,663,867 3,028,264 2,886,610 

The above figures do not show the amount of sugar consumed locally, and for 
the year 1918-19 there is still sugar in the warehouses at the seaports awaiting 
shipment. 

Total expohtsd to otheb Countkibs outside the U.S.A. 

1917. 1916. 1915. 1914. 1913. 1912. 

Europe .. 926,7*24 .. 717,926 .. 373,570 .. 274,349 .. 266.372 .. 116,713 

Canada.... 3,616 .. — .. 17,703 .. 8,687 .. 78,467 .. 9,771 

Various .. 1,630 .. 147 .. — .. 19,316 .. 28 .. 29 

930,869 718,073 391,273 302,260 344,867 126,613 

In the above tables the distribution of Cuba’s sugar is clearly laid out, and 
it will be specially noted that from 1916 onwards a very large amount of sugar 
was bought by Europe. These points are very indicative, and worthy of close 
attention by British sugar interests. 

Plantation White Sugar, —Encoui’aged by the high prices offered for plantation 
white sugar, several factories are being equipped to manufacture that class of 
sugar. Some are being fitted to turn tbeir whole output into white sugar, others 
a part only. It does not appear that very gi-eat strides will be made this crop, 
as most of the machinery required has been late in being ordered, and will be 
delivered late at the factories. However, a good beginning is being made, and no 
doubt quite a large quantity of a very good white sugar will be marketed, and the 
experience gained this crop will serve to facilitate wider plans for the manufacture of 
a good plantation white sugar the following crop, if prices continue encouraging. 

Imjirovenienta and Extensions ,—For the crop now begun quite extensive 
improvements have been installed in a very largo number of the factories. These 
consist of machinery, such as mills, evaporators, pans, etc., all aiming at a higher 
recovery of the sucrose in the cane, besides its more economical elaboration ; and 
in many instances improvements will allow of a greater output per factory. A few 
factories indeed have installed sufiicient new machinery to double tbeir output. 
That is, they have installed under the same roof what might be called another 
factory, consisting of cane carriers, mills, juice heaters, evaporators, and every 
equipment necessary to make a complete factory. These centrals have had to do 
so in order to harvest the largo areas of canes planted in their districts a year ago. 
So it can be seen that notwithstanding the difficulties of getting deliveries of 
machinery, a continuous improvement and growth is taking place in the industry. 

Crude Oil ,—Last year a number of the factories put in installations for the 
storage and burning of crude oil in their boiler furnaces and also in their loco¬ 
motives. Once they became acquainted with the handling and operation of that 
fuel, they found it to give such satisfactory results, that it very soon took a strong 
hold and established itself as a very easily handled and excellent fuel. At the 
present time many other factories are putting in such installations, and it will only 
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be a Bhort time ere nearly all the centrals in Cuba have a crude oil installation 
for their boilers and locomotives. The public railroads of the country are also 
pushing on fast the erection of great deposit tanks for oil, and before very long 
a large percentage of the locomotives will run with oil fuel. 

New Faeries ,—There are rumours, some well founded and others that will 
remain as rumours, that quite a number of new factopes will be erected in time 
for the 1920-21 crop. We know that larger areas of cane lands have been bought 
by capitalists with the intention of growing cane and manufacturing sugar as soon 
as possible. But there are a few factors to be taken into consideration in all such 
projects; and of these we have the labour supply, which besides not being over 
abundant is very costly, and must be handled with the utmost economy; and 
another, a very important factor, the delivery of machinery, building materials of 
all kinds, rails for railroads, etc. Were the prompt delivery of such material 
assured, then, with capable management, there need be no fear as to the develop¬ 
ment of new lands, and the construction and erection of fresh factories. 

Just how many new factories there will be erected in Cuba in the near future 
it is difficult to say at the moment, but bearing in mind the factors above mentioned, 
and having some knowledge of the men behind the projects, there seems to us a 
good chance that four new factories will start their maiden crops in the season 
of 1920-21. 


Messrs. Quma and Mejer’s Final Figures. 


PJROVINCE. 

Centkals. 


Sacks. 

Habana. 

.. .. 23 


2,313,727 

Matanzas. 

. 20 


3,710,617 

Ckrdenas . 
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2,946,733 
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. .... 23 •* 


2,856,240 
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.. .. 17 
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. u 
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Guant^inamo. 
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Cuba. 

. 7 
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.. .. 9 
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Santa Cruz del Sur. 

.. .... 1 
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3,356,034 

Nipe Bay . 
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1,611.674 
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. 1 
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Manati. ,. 

.. .. 1 
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. 2 


55,985 

Trinidad. 

.. .. 1 


114,572 


196 


27,802,436 


Equal to 3,971,776 long tons. Seven saclcs equal one ton. 


Messrs. Guma & Mejer^s estimate was for 27,941,000 sacks equal to 3,991,571 
long tons, so the actual output has only fallen short of their anticipations by 
19,795 tons. 

Central Delicias easily headed the list of individual factory outputs, turning 
out 100,252 tons; Chaparra came second with 78,700 tons. 
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The Real Situation in the Continental Beet Sugar 

Industry. 

(From a Special Oorrespondent). 

Frequently since the conclusion of the Armistice and the subsequent signing 
of the peace treaty of Versailles the writer has been asked by British and other 
overseas friends (who during the war had been deprived of German and Austrian 
sugar literature) to let them know what during those years had appeared in the 
province of scientific sugar work in Europe. Some correspondents expressed the 
opinion that with the end of hostilities the ordinary course of life would be 
restored fairly rapidly and they wanted to know what new devices in the machinery 
of Bugar-houses and what new processes of manufacture had come into evidence 
during the last five years and in what publications they could be studied. 

It is thus apparent that with these enquirers no exact idea can have been 
formed as to the immense changes brought about in our Continental life both during 
the war and subsequently. In every European country, both in belligerent and 
neutral ones, the whole economic life has been altered and every industry has 
been diverted from its ordinary course, by the imperious demands of military and 
naval requirements in the first place, and the food problem of the people in the 
second one. 

In the opening days of the war the soldiers and sailors, both regulars and 
reservists, were called to the colours, the railways were brought under military 
command and were chiefly employed for transporting men, horses, guns, ammuni¬ 
tion, food, etc,, for the troops. Afterwards, as soon as it became patent that the 
war would last longer than the traditional six weeks that had hitherto been held 
before us by theoiists as the maximum possible duration of a modem war, the 
factories were commandeered by the government in almost every country for 
manufactunug and repairing military material. The stocks of cotton, wool, 
leather, metals, oil, coal, petroleum, benzine, etc., were seized or at any rate 
rationed and almost exclusively used for war purposes. Later on, the blockade 
of Central Europe and the submarine warfare curtailed the supplies from over¬ 
seas, thus giving rise to the wholesale manufacture of all kinds of substitutes, 
which might be able to serve, as far as possible, instead of the real article, no 
longer forthcoming. The food supply ran low in almost every country, energy 
went steadily to waste as time passed and a feeling of despair oven-an the people 
at home, who toiled notwithstanding their lack of food, of clothes and of fuel, and 
worked hard and bitterly just to preserve bare life. The men in the field, facing 
death and destruction every day, educated by their superiors to bloodshed, to 
devastation, and in short to breaking every one of the ten commandments, lost 
gradually the moral strength necessary for civilization and after the revolutions in 
the great European States the disbanded armies spread the germs of what had 
accumulated during the war in their own homes, thus upsetting the regular order 
of things. We witnessed these disasters day by day and from the first day of the 
war foresaw what must happen, but we never thought that such a complete 
collapse of civilization and of the good work done for centuries on behalf of 
mutual understanding and brotherhood among nations would be our fate. 

At this moment the situation on the Continent is almost desperate. Prices 
are going up by leaps and bounds, monetary values are falling still below the 
ridiculous rate of exchange at present holding. The labourers are constantly 
clamouring for higher wages and reduced hours, taxes are going up at a tremendous 
rate, and yet are insufficient to cover the deficits in the national expenditures. 
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Coal is lacking, both for industrial purposes and for home fires, railway wagons 
and looomotiyes are out of repair and wanting in number. The food supply is 
short, field labourers are unwilling to do the heavy work necessary for tilling the 
ground; in short, we see everywhere discontent, unrest, dearth, misery and 
starvation, and then we ask: Is this the time to come and enquire what improve¬ 
ments have been made in the meantime for the benefit of science and the progress 
of industry H 

We shall not dwell here any longer on the general state of things on the 
Continent; it is bad enough and threatens to become worse still. But we want to 
point out a danger which is in store for the Continental sugar industiy in par¬ 
ticular, and that is the want of men to fill the places of those now in charge of the 
factories. First of all there is a gap between the old generation and the new one, 
which it will be very difficult to fill. At the outbreak of war the able men were 
called away, and the military authorities only very reluctantly set free skilled 
workers belonging to the sugar factories to do their work at home, preferring to 
keep them in the ranks. In many cases old employees, already pensioned off, 
took the vacant places, but were not capable of undertaking the strenuous v ork 
of the younger men who had left, all the more as the food served to them was 
insufficient to keep them fit. The general pace of work went down year by year, 
discipline decreased daily both from the bod examples to be seen everywhere and 
also from the general unrest and uneasiness in daily life. The young men in the 
schools missed the disciplinary rule of their teachers and parents, many of whom 
had left home for the trenches or for the ammunition factories, thus acquiring less 
of that useful knowledge that might benefit them in later years. As soon as tliey 
left school, often without having passed any final examination, the youths were 
sent to the aimy, where they only learnt the art of destruction, or they found 
work iu ammunition factories, where large wages were given to youngsters. As 
a very young man now received excessively high pay, he did not see the necossitj’^ 
for studying any more, and continued the rather easy routine work in the 
ammunition factories, which did not develop his mind nor make him fit for life 
after his work in those establishments ended with the return of peace. 

Thus the link between the old employees, who understand their work and 
perform it regularly and steadily, and the rising generation which comes after 
them, is broken, and therewith disappears the continuation of a regular supply of 
reliable and skilled workers. 

In many countries the work has been restricted to a maximum of eight hours 
a day, and as sugar factories work day and night, this new legislation requires 
the employment of three shifts of workmen, instead of two. Sugar manufacture 
is a seasonal work, where the workmen are only employed during a couple of 
months a year. In order to have one complete shift more, with its foremen, 
overseers, pan boilers, engineers, etc., a quite additional body of men has to 
be engaged, which must find accommodation in the vicinity of the sugar factory. 
But nowadays when the materials for building houses are so very expensive that 
it is nearly impossible to construct new homes, and, on the other hand, the 
exigencies of the workmen entirely forbid the employment of slum dwellings, it 
is difficult to see how the regular work required in sugar factories is at present 
compatible with the eight-hour working day fixed by law. 

Finally, there is another danger and that is that the technical and chemical 
employees are so poorly paid and, in every respect badly treated that it is to be 
feared that after a short time the younger technical generation will refuse to 
become employed in the sugar industry, and then it will not be possible to sectire 
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the supervisors and other capable foremen, whose energy, knowledge, experience, 
and zeal have hitherto made the European beet industry so prominent in the 
world’s sugar industry. 

We will quote here a few instances from four European countries, among 
which Bussia is not even mentioned. In a speech made at a meeting in Berlin 
on May 22, 1919, of the Association of the German Sugar Industry, Dfi. Claassek 
said, after having reported on the progress of the industry:—“ The review of the 
technical and scientific work in the sugar industry is by no means a rosy one. If 
we consider a sugar-house not only as an establishment where a large quantity of 
beets has to be rushed through, but one where the maximum of good and sound 
sugar has to be extracted from the roots, thereby leaving as a by-product a well- 
exhausted molasses, we cannot speak of any progiess in the last few years. What 
a silent observer might witness in this respect would fill us with utter astonish¬ 
ment. The chemist has so little say in the work to be done, and his skill and 
experience are so greatly disregaided, that many factories have found it more 
convenient to work without a chemist at all, or, at the most, to employ a few 
assistants, principally girls. Active as such assistants may be, they could not 
replace the real trained chemist.” 

The following day Dr. Herzfbld addressed the assembly on this same point 
and urged the sugar manufacturers to employ the young men then studying at the 
Sugar Institute of Berlin. He wound up by saying:—“ If we do not make use 
of this present moment to secure the young men now available, whence shall we 
afterwards obtain our technical assistants ? It is true that the girls possess all 
the rights, they wear also the proper garb with which to run about in the factory 
without being caught by machinery, but that does not mean that we can use 
them as technical assistants. 1 must therefore ask directors who are looking out 
for young people to employ the young men. They will be more useful than girls, 
for without saying anything against the merits of the other sex, my pupils have 
learned more and better than girls could do, even when these have undertaken a 
special course following on their college training.” 

At a meeting of the Association of French Sugar Chemists at Paris on 
July 26th, M. Dxjbaele drew attention to the fact that during the war and after¬ 
wards urgent appeals were directed to the patriotism of sugar chemists, but that 
they had not received a corresponding remuneration. Every worker clamours for 
better pay and the more a man clamours, the more he obtains. The silent 
chemist, however, is forgotten and is left to subsist on a simple pay of 200 francs 
a month during the campaign and nothing at all during the off-season. 

In the Belgian Vavtnir ayricoh we find a paper by Milleca Lamarck 
bitterly complaining of the position of the sugar chemist in that country. The 
article is much too long to find a place here in these pages, hut it is full of 
complaints of elementary work expected in addition to scioiitific obligations, of 
bad treatment, and of the very low salary of 600 to 700 francs per season. We 
quote a few remarks from the paper; “ The chemist will encounter every trouble 
to find a suitable lodging at the location of the factory, notwithstanding the high 
prices asked, and he may consider himself a lucky man if he is not compelled to 
live in a dirty den where he has to rub shoulders with a lot of riff-raff with whom 
he has to exchange drinks in order to remain friends. For his delightful salary 
he has to work very strenuously from 6 or 7 o’clock in the morning till 9 or 10 
o’clock in the evening, with only short intervals for meals! The laboratory 
consists of a badly lighted and badly ventilated room in a corner of the factory, 
where everybody who wants to have a look at the sugar-house is free to enter 
and converse with the man in charge.” 
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In Holland matters are rather bad too. The qualified sugar-house chemist 
is paid 100 guilders per month (if not only 76) for which sum he works 12 hours 
a day and has to find his food and lodging. The factory hands, most of them 
unskilled labourers, receive as much as 70 guilders per wetk and even the 
laboratory boy, who fetches the samples and washes the bottles is entitled to a 
weekly wage of 30 guilders, or more than the qualified chemist, his superior in the 
factory. The result is, if that superior wants him to do work in the dinner 
hour which is the privilege of the workmen and not of the chemist, he is snubbed 
and invited to do the things himself if he wants them done. 

If matters are going to continue like this in Europe, no sensible 3 ’^oung men 
will choose the sugar industry as a means of livelihood or of subsistence, and it is 
to be feared that, as soon as the present generation has given up work, enquirers 
overseas will look in vain for improvements or new suggestions emanating from 
the Continental beet sugar industry. 


Kavangire: Porto Rico’s Mosaic Disease- 
Resisting Cane. 

Something of its History and Behaviour in the Argentine. 

By ARTHUR H. ROSEN PBLD. M.S.. 

Ez-Directop of the Tuoumdn Sugar Experiment Station. Argentina. 

That “ one half of the world does not know what the other half is doing is 
an aphorism which had its birth many hundred years before the epoch of scientific 
agricultural investigation and publications, and which cannot be applied to the 
scientific world to-day. In tbe sugar cane world, particularly, we have of late 
years had many examples of a discovery or conclusion anived at in one country 
being of equal or much more far-reaching value in others, the success of the 
Demerara 74 seedling cane in Louisiana and of the Java 36 and 213 seedling canes 
in Argentina being cases in point. Naturally the obtaining of these canes in 
Demerara or in Java did not signify per ee that they would be superior to the 
canes in use at that time in Argentina, but the facility of international scientific 
exchange and the availability of publications referring to experimental work in 
all parts of the world made the securing of these varieties for trial in competition 
with hundreds of others in their new homes an easy and interesting affair. 

Prof. 0. O. Townsend, of the United States Department of Agiioulture, has 
recently called attention in ** Science”* to an interesting example of how experi¬ 
mental work in one country may result in far-reaching importance to the principal 
industry of another many thousands of miles removed. Several years ago an 
extremely serious sugar cane disease made its appearance in Porto Eico and, on 
account of its characteristic spotting of the leaves, came to be known as the mottling 
or mosaic disease. In many respects it appears to be identical with tbe well known 
yellow-stripe disease so common in Java, and Dr. 0. W. Edgeeton has recently 
published an interesting article in the Louisiana Planter showing that it exists 
quite commonly in Louisiana, although its ravages would appear to be less 
pronounced there than in Porto Rico. When tbe seriousness of tbe new disease 
in the island was fully appreciated, the Porto Rican authorities requested the co¬ 
operation of the United States Department of Agriculture with their own insular 
and federal experiment stations, and Prof. F. S. Eaele, of the Office of Sugar 
1 “ An Immune Variety of Sugar Cane.” May 16 ^ 1919 , 
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Plant Investigation of the Bureau of Plant Industries, was detailed in 1918 to 
take up this co-operative work. 

** Among other lines of investigation Professor Eaelb studied very closely the 
sugar cane varieties growing in Porto Bico. He noted that among about twenty 
varieties growing at the Federal Station at Mayaguez there was one Japanese 
variety (Kavangire) which showed no sign of the mottling disease, while all the 
other varieties were more or less seriously affected. In order to carry this study 
further Prof. Eablb inaugurated an experiment with ninety varieties of cane on 
Santa Bite Estate* . . . Single rows oi cane were planted of the varieties to be 
tested, and every third row was planted with the diseased seed of the Bayada 
variety (ribbon cane). In this way each variety was uniformly and completely 
exposed to the infection. 

“The first planting of the ninety vaiieties was made on Oct. 1, 1918. Two 
and one half months later all of the varieties except Kavangire showed the 
mottling [disease, the infection running from 9 per cent, to 96 per cent. This 
variety has remained free from disease to date, March, 1919, and shows every 
indication thus far of being immune to the mottling disease. 

“ On Jan. 29 of this year, Prof. Eaele made a careful study of the experiment 
and found about half of the other varieties in the experiment showing infection of 
fully 100 per cent., and only in two cases was it as low as 50 per cent.. The 
degree of infection, however, was decidedly marked in the different varieties, 
with the exception of the Kavangire which appears to be entirely immune. 
Prof. Earle has observed that ICavaugire fully matured on the Federal Station at 
Mayaguez, and in other localities in Porto Bico where it is giwing, it is entirely 
free from the mottling disease whether the plants are young shoots or mature 
canes.’* 

A Brief History of this Cane in Argentina. 

This cane figured amongst the first varieties to be tried out at the Tucum^n 
Sugar Experiment Station, it being planted with two hundred other varieties in 
1910, and showing from the first germination remarkable vigour, dark colour, 
high agricultural production, fair juice if left for late cropping, and extreme 
lesistance to fungus disease such as Bind Disease and Bed Bot and attacks of 
boring insects such as Diatrcea saccharalis. It was obtained from a lot of 
varieties under trial at the National Agricultural School in Tucum§.n, which had 
in turn obtained these varieties from the Experiment Station in Campinas, Brazil. 

It was at once recognized that in this case we were treating with a misnomer, 
as the labels had evidently been mixed either in Brazil or in the Agiicultural 
School at Tucum&n, and Kavangire was merely a layman’s attempt to spell 
Oavengerie, to which cane the one under discussion bears absolutely no relation, 
being a typical Japanese bamboo type of cane, identical with the XJba variety of 
Natal, whereas the Oavengerie is a large, soft, red cane with faint black stripes. 
In 1886 Dr, Alvakez Beynoso, of Havana, Cuba, sent to Dr. W. C. Stubbs, 
Director of the Sugar Experiment Station in Audubon Park, Louisiana, 27 canes 
of Oavengerie weighing 186 lbs., or about seven lbs. per stalk.^ These weights in 
themselves prove that there is no similarity between the Oavengerie cane and the 
thin, Japanese bamboo type of cane, which in our expeiiments in Tucum^n gave 
an average weight of stalk for many years of just 490 grms., or just a little over 
one lb. avoirdupois.^ 

^ Sugar Cane.’* Issued by the Louisiana State Bureau of Agriculture and Irrigation, 
p. 61. An early and Interesting disoussion of varieties. 

s RosBMFai.D, Arthub H., Bevista Industrial y Agrioola de Tucumdn.'’ Vol. III., page 
123, August, 1912. 
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Not being able to classify the cane exactly, although it appeared identical 
with the Uba and similar to the Zwinga, being apparently of better average 
sugar content than the latter, we continued our experiments with the variety 
under the name of Kavangire, and it was under this name that we sent a consign¬ 
ment of this cane to Prof. D. W. May, Director of the Federal Experiment Station 
at Mayagiiez, Porto Bico, some time after publishing a description of it and other 
promising canes under trial in Tucum&n in the Internationul Sugar Journal of 
January, 1914.' 

It is interesting to note that this article is the only one published in English 
in regard to this cane up to the time of the recent articles of Earle, Townsend, 
and Edoerton.2 In it the author gives the results of two years of experimenta¬ 
tion with the Kavangire in comparison with the native striped and purple canes 
(Cheribou), comprising one crop each of plant and stubble. In view of the im¬ 
portance which this cane has now assumed, a review of its behaviour in the crops 
of 1911 and 1912 will not be out of place. Table I gives the results obtained in 
these crops in succinct form. 

Table I. 

Yields and Analyses of Kayanoirb and Native Oanbs. 

I.—Average of Native Sttiped and Purple, 



Met. tons 

Av. Weight 


Chemical Analysis 

Egs. Sugar 

Age. 

Cane 

Stalks, 

,- 


-A- 



per 


per hectare. 

grins. 

Brix. 

Sucrose. 

Glucose. 

Purity. 

Mfg. Value.3 

hect * 

Plant, 1911 . 

. 27'206« , 

.. 6706 

. 16'3 

.. 13*6 . 

,. 0*4 . 

. 83-7 

.. 11-44 .. 

2201 

Stubble, 1! 12. 

. 30*080 

.. 760 .. 

. 16*2 

.. 13*7 , 

,. 0-6 . 

. 84*3 

.. 11-62 

2417 

Average. 

. 28-643 

.. 660 . 

. 16-3 

.. 13-7 . 

.. 0-4 . 

. 84 0 

.. 11-48 .. 

2309 




IT. — Kavangire. 





Plant . 

. 43*490 . 

.. 340 .. 

16*9 

.. 11-6 . 

,. 0*8 . 

. 73*0 

.. 8-47 .. 

2679 

Stubblo . 

. 108*630 

.. 630 . 

. 14*8 

.. 12-6 . 

.. 0*6 . 

. 84*6 

.. 10-66 .. 

8030 

Average . 

. 76*060 

.. 490 , 

. 15*4 

.. 12*1 , 

.. 0-6 . 

. 78*6 

.. 9*62 .. 

5306 


A glance at this table shows that as plant, while giving 16 tone of cane more 
per hectare than the native canes, the chemical analysis of the Kavangire juice 
was far inferior to that of the native canes, the commercial or manufacturing 
value being about three points lower. Hence the yield of sugar per hectare was 
only about a third of a ton more than that of the native canes, this being obtained, 
naturally, at greater expense in the factory, due to its low industrial yield, but at 
very much reduced cost in the field, due to much cheaper cultivation: the 
Kavangire being an extremely rapid grower and shading the middles quickly. 
As stubble, however, the Kavangire almost tripled its agricultural yield, and, with 
almost as good juices as the splendid ones of the native canes, more than tripled 
its yield of sugar per hectare of the previous crop, giving us more than five and a 
half tons of sugar above the yield of the native canes under identical conditions I 
The average yield for the two years was almost three times as much cano, and well 
over twice the amount of sugar per hectare. 

For the three following years, i,e,y the crops of 1913, 1914 and 1915, the 
yields of cane per hectare of stubble of these plantations were as shown in Table II. 

1 Idem, “ Tlie Most Promising Varieties of Sugar Cane under Trial at the TucumAn Experi¬ 
ment Station.” Vol. XVI., No. 1, pp. 12-23. * Loc. cii. 

> Obtained by multiplying per cent. Sucrose by Purity. A practicable factor for average 
juices in Tucum&n, likely to indicate too low a probable yield for juices below 70 purity 
and rather too high a one for juices above 80 purity. 

* Calculated on a basis of 70 per cent, extraction of juice on weight cane. 

^ 242,320 lbs. to the acre. « l^lbs. 
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If we bear in mind that the Kavangire cost only about 50 per cent, as much per 
acre in cultivation as did the slowly-growing native canes, the cost of production 
per ton becomes about 15 per cent, of that of the native cane. 

Tablb II. 

Yieldt of Cane per hectare as Second^ Thirds and Fourth Tear Stubble. 


Advantage in favour 

Metric tons (2207 lbs.) of Kavaiigire. 

Crop. Native. Kavan^re. Per cent 

1913 . 26-65 .... 112*21 .... over 400 

1914 . 17*40 .... 70*70 .. 400 

1915 . 14*80 .... 88*00 .... „ 600 


Average.... 196*68* .... 90*30 .... over 460 

The behaviour of this cane, then, in comparison with that of the native 
striped (the native purple, being next to this Japanese type of cane in the experi¬ 
ments, had been so shaded by the latter that the yield cropped to almost nothing 
in 1914 and 1915, hence we had to make our comparisons with its more favoured 
companion) during five years from one planting can be gi*aphically appreciated by 
studying Table III. 

Tablb III. 

Average Yields for Five Years. 


Met tunn Av. weight Chbuical Analysis. Kgs.Sugar 

Variety. Cane Stalks, ' — - — -* — .^ per 

per hectare. grins Brix. Sucrose. Glucose Purity. Mfg.Value.^ hectare. 

Native Striped .. 23*149 .. 650 .. 17*0 .. 14-8 .. 0*3 .. 87*1 .. 12*9 .. 2090 

Kavangire . 84*606 .. 620 .. 16-8 .. 13*3 .. 0*6 .. 79*2 .. 10*6 .. 6219 


One crop of plant and four of stubble, then, gives us an average yield of cane 
and sugar per hectare for the Kavangire of three times that of the native striped 
cane, it being interesting to note that the average yield of the native striped cane 
in Tucuman in the five years under study (1911 to 1915 inclusive) was consider¬ 
ably less than that which we obtained in these experiments at the Sugar Experi¬ 
ment Station. 

These, however, are the results of but one planting from these canes; let us 
see how distinct plantations have conducted themselves, thus avoiding the always 
dangerous tendency to form opinions from one single experiment. Although 
substation experiments all over the Province had confirmed the above results 
through the crop of 1913, we resolved that year to start a new series of experi¬ 
ments in the Central Station, selecting for this object a piece of land which had 
been growing alfalfa for the previous two years, and which, therefore, was in 
splendid shape for cane. The plot was well prepared early in July, the cane being 
planted in deep furrows 6J feet apart, and covered with a small share plough. 
Germination was quick and good, there being no frost in 1913, and the germina- 
tive propensities could, hence, be carefully studied. This is an important and 
indicative factor in the success of the Kavangire cane, and its significance may 
well be appreciated from a glance at Table IV. Beginning about the middle of 
December, counts were made at frequent intervals of the number of sprouts 
above the ground, these counts being carried on until the Kavangire began to 
sucker. _ 

* strange as this may seem, this represents the average yield of the native canes in 
Tucumiln for the ten years previous to the establishment of the Tucum4n Sugar Experiment 
Station—about nine tons per acre! 
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Tablb IV. 

Germination Te$ti, 

Number of Sprouts abore Ground, per row of 100 metres. 

Variety. Sept. 18. Sept. 25. Oot. 2. Oot. 0. Oet. 16. Oot 23. Oot. 30. Not. 0. Orc^. 

Average native striped 

andpurple .. .. 34 .. 86 .. 121 .. 148 .. 169 .. 207 .. 244 .. 278 .. 682 

Eavangire . 62 .. 208 .. 860 .. 476 .. 637 .. 602 .. 680 .. 791 ..2866 

Nothing could show better than these counts, the inherent vigour of the 

Eavangire. Prom the first moment of germination the Eavangire was producing 

twice as many stalks as the native cane, and by October this proportion has 
increased to three times as many. At crop time we found that this latter had 
more than held good. 

Now let us see the results given in the crops of 1914 and 1915, which were 
plant and stubble respectively. 

Tablb V. 

Eesults from the Second Planting. 

J. — Average of Native Striped and Purple, 


Uet tons At. weight Chemicai. Ahalvbis. Kgs. Sugar 

Age. Cane Stalks, ..--. per 

per hectare, grms Brlx. Sucrose. Qlucose. Purity. Mfg. Value, hectare. 

Plant, 1914 .. 26-26 .. 616 .. 17-3 .. 14-1 .. 0-2 .. 83-2 .. 12-0 .. 2122 

Stubble, 1916.. 80-78 .. 676 .. 14-0 .. 10-7 .. 0-8 .. 76-4 .. 8-2 .. 1787 

Average. 28 02 .. 698 .. 16-7 .. 12-6 .. 0-6 .. 80-3 .. 10 1 .. 1981 

II. — Kavangire. 

Plant . 88-40 .. 690 .. 16-9 .. 12-2 .. 0-6 .. 76-7 .. 9-4 .. 6488 

Stubble . 102-18 .. 660 .. 13-9 .. 9-6 .. 1-6 .. 69-1 .. 6-6 .. 4721 

Average . 92-79 .. 670 .. 14-9 .. 10-9 .. 1-0 .. 73-2 .. 8 0 .. 6196 


Attention should be called to the fact that frost fell very early in the crop of 
1915—before hardly any factories had started grinding—and that this fact 
explains the low purities of that year. Nevertheless, the average results from 
plant and stubble compare very favourably with those obtained three years 
previously, as shown in Table I. The notable point about this table is the 
splendid agricultural yield and fairly good juice of the Eavangire as plant in 
1914, although the juice cannot compare with that of the native canes. In both 
years the agricultural yield of the Eavangire was three and a half times that of 
the native canes, and the sugar yield two and a half times as much. As the yield of 
sugar per hectare is the crucial test of any cane, these repeated figures may be taken 
to represent pretty accurately the comparative value of the canes. Let us see, 
then, what the average of seven crops of these canes (two each of plant and first 
year stubble and one each of second, third and fourth year stubble) looks like. 
These averages bear out the individual years* results for plant and first year 
stubble, Eavangire yielding over three times more cane and sugar per hectare 
than the native canes. 

Table VI. 

Average Results from Seven Crops, 

Met. Tons At. Wgt. Chkuical Analysis. 

Variety Oane Stalks -— . .. Kgs. Sug. 

P. H. Grams. Brix. Sue. Glue. Purity MIg.Val. PerHect. 

Native Striped.. 23*272 .. 640 .. 16*6 14*1 0*4 84 9 12*0 .. 1956 

Kavangire .... 86*944 530 .. 16*8 12*6 0*7 77*8 9*7 .. 5908 

Problems Presented by this Cane, 

Prof. Townsend goes on to say^ :—** ^e Eavangire oane is talLgrowing 
and very slender, while the Porto Bican planter prefers a thick cane, because it 
appears"^ to be a better yielder and is handled at less expense; Director May 
^Loc, ett * The italics are the authoriB. 
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reports a yield at the rate of 70 tons per acre on the Mayagiiez plat. The Kayangire 
cane was imported into Porto Hico from the Argentine a few years ago by Mr. May. 
In Argentina it has been planted quite largely on a commercial scale, indicating 
that it is satisfactory fram the standpoint of sugar production. It requires a long 
season for maturity and for this reason has not been recommended for general 
planting in the Argentine. The sugar per acre is the crucial test, and in this 
respect it generally stands near the top. 

“After reviewing the available literature in regard to Kavangire, Prof. 
Eaele raises the practical question as to whether or no Eavangire can be success* 
fully used for general planting in Porto Bico. If it can and it retains its immune 
characteristic, the question of combatting the mottling disease is solved. This 
question of the practicability of using Xavangire is now under consideration by 
Prof. Eable and his co-workers in Porto Bico, and at the same time further 
observations will be made upon the immunity of this variety to the mottling disease. 
In the meantime its adaptability to the Porto Bican climate and labour conditions 
will be determined. It appears to be a strong ratooner and to have considerable 
resistance to root disease, borer, and stem rot. If these indications prove true 
Xavangire should enable the grower to keep his fields in profitable production 
longer without replanting than is possible with the varieties now in use. This will 
reduce the cost of production, even though the habit of growth and quality of the 
cane should make it a somewhat more expensive variety to handle and to mill." 

These are the same difficulties which presented themselves when we began our 
campaign five years ago to replace the rapidly degenerating, though thick and 
pretty, native canes with the thin, rapid-growing, but not at all aesthetically 
appearing Java 36 and 213 which have since been universally adopted in Tucumin, 
only a few rows of native cane being occasionally seen to-day, carefully guarded 
and nursed as an invalid might be by the fiiends of his youth. In this connexion 
I can do no better than quote the first part of the article already cited in the 
International Sugar Journal for January, 1914, which, in view of the events of the 
past five years, has turned out to be almost prophetic:— 

“ The first thought that would probably strike one upon seeing specimens of 
our most promising canes is that those which appear to be giving the best results 
to date are canes of small diameter. This we must grant at the outset and must 
also state here that, from the two years" results we have now obtained, the thin 
canes as a class see^n more ^promising than most of the larger ones. We are inclined 
to admire a thick, heavy cane and it is but natural. Yet, with some very few 
exceptions, > these large canes have not sprouted so readily nor given us so thick 
a stand as the thinner ones.® In view of the fact that so many of our promising 
canes are of small diameter, its seems advisable to call attention to a few of theii* 
good points which are frequently overlooked:— 

“ Firstly, —As will be seen further on, from the figures given, the fact that a 
cane is thin does not signify that the average weight of stalk is less than that of 
the thicker ones. With us. and generally in the Province, ^ thinner canes have 
h Those exceptious have since disappeared. 

* There is no doubt that, from the aesthetic point of view, we are all inclined to admire a 
thick, heavy cane, exactly in the same way that it is pleasing to look upon a well-built, dnedook- 
ing man. Nevertheless, none of us would employ this splendid-looking physical type in our 
businesses in preference to a smaller and less attractive man If the latter could do his work 
better and give us better financial returns as the result of his labours! If it be almost axiomatic 
that tlie biggest men do not always make the best soldiers, it is equally true that the most 
beautiful plants are seldom the most useful to the economy of men. In business-ajki agticul^ 
lure is the most important of all fttwinesscs—utility weighs more in the balance than beauty—the 
practical result must in the long run count far more than the aesthetic effect. And, after all is 
said and done, is not that plant most beautiful which helps most towards educating our children, 
improving our homes, and making our farms healthier and more attractive ? 

* We can now say, ** Generally in the Argentine sugar sections of Tuoumin, Salta and 
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attained considerably more height than the thicker ones and, with one oif two 
exceptions, the average weight of stalk of these, calculated from several thousand 
canes, compares favourably with that of the thicker canes, and very often surpasses 
the average weight of the canes of the place grown under identical conditions. 

“ Secondly, —^While we must grant that it would probably cost a little more 
per ton to strip very thin cane for milling, if we consider the heavy stands of 
most of them and the short distance a man has to walk to cut a large number, we 
can see that this objection, too, is not an insurmountable one. 

** Thirdly, —A frequent objection that is made to these canes is the difficulty 
of milling them, on account of the higher fibre content, as compared with the 
native purple and striped canes. We do not consider that the higher fibre content 
is a disadvantage, in fact we are inclined to esteem it a decided point in favour of 
the thinner canes. In Table V' will be found the results of a senes of analyses 
of the various varieties for the fibre contents, these figures showing that these 
canes run high—far higher than the canes of the place—in fibre. Every 
additional kg. of fibre which we have in our cane means that much less wood 
under our boilers; and that much money saved if we can get extractions fiom 
these canes comparable to those from the larger ones. 

Despite opinions to the contrary, which we have frequently heard 
expressed, we do not doubt that this can be done with a proper adjustment of 
the rolls, even if this should signify a slightly decreased grinding capacity, or, at 
least, that should these canes continue to prove a success, so comparable a 
quantity (of juice) could be obtained that the increased tonnage would more than 
repay for the slight decrease in percentage of juice which may result. We have 
made a considerable number of tests with a small electrically driven 3-roller mill, 
which gives us about 70 per cent, extraction with the native canes^ and have 
found that even with the hardest of these canes, the Xavangire, we could get 
an extraction, without difficulty, within one or two points of that of the 
purple and striped canes of the country, and at the same time obtain a bagasse 
considerably drier than that from the native.” 

“ Fifthly.^^-M.o^i of these thin canes seem very much more free from the 
attacks of the borer [Diatrosa saccharalis) and accompanying diseases than the 
heavier canes. This is probably due both to their small size and to their 
increased hardness.” 

1 Fibre content of tlie native cane average 10*6 per cent, and of Kavangire 13’1 per cent. 

3 By passing the bagasse through the mill once also, thus simulating the work of a 
6-roller niiil withoiu crusher. 

» We find, from official figures of the Java Experiment Station, that, In 1912, twenty-three 
factories had an average content of fibre in cane, during all the crop, of above 13 per cent, (the 
fibre content of the Kavangire), while seventeen worked cane with an average fibre content of 
less than 11 per cent, (more or less the fibre content of the Tucumdn native canes). Now, 
condensing the figures for these two groups and making the averages for each one, the results 
obtained by the factories grinding cane with high and low fibre content may be judged by a 
glance at the following table 

Results obtained in Java from Factories grinding Cane oi- High and Low 
Fibre Content. 

Per cent. Per cent. Bagasse Data. 

Sucrose Juice ---s 

Fibre in Per cent extracted extracted Per cent. Per cent. Per cent. Per cent. 

Cane. No. Sucrose on 100 per on loO Fibre Sucrose, Humidity. Sucrose 

Per cent. Factories, in Cane cent. Cane. Pts Juice. in Cane. lost. 

Below 11.... 17 .. 12-59 .. 11-49 .. 91*3 .. 10*68 .. 4*72 .. 48 45 .. 1 10 

Above 13 .. 23 . 12-25 .. 11 06 .. 90*3 13 61 .. 4*29 .. 44*99 .. 118 

There was little diffcrencOj then, between the results obtained by the two groups, the most 
important one, from the calorific standpoint, being that the bagasse from theliigli-fibred cane 
had points less humidity. The average per cent, sucrose In cane was slightly bettor in the 
group of the ingenios grinding low-fibred cane, and they obtained 1 percent, more juice tlian 
tlie high-fibred group, and lost slightly less sugar In the bagasse. 

4.—*‘Fourtlily " deals witli increased frost resistance, a point of no importance in Porto Rico. 
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In regard to the latter point, the following data are interesting. In 1912, 
Mr. T. 0. Baebbr, then Sub-station Superintendent of the TucumSin Experiment 
Station, made counts of the number of average canes of the native and KaVangire 
varieties in the Experiment Station plats, noting the number of invested joints as 
compared with the total number of joints in each lot. Table VII shows the 
results of these counts. 

Table VII. 

Infestation with the Borer, 

Joints Per cent. Joints 

Varieties. examined. infested. 

Native canes. 1776 .... 41’3 

Kavaiigire . 326 15*6 

Table VII shows us that there is a tremendous difference in the infestation 
between the very thin Kavangiro and the heavier nativo canes growing in close 
proximity to each other, the latter showing almost three times the number of 
infested joints that the Kavangire does. In view of the fact that the borer is 
indirectly responsible for many of the diseases of sugar cane, it may well be appre¬ 
ciated that this is no unimportant point in favour of the Kavangire. 

Conclusions, 

Most of the objections to this type of cane are based on conditions, then, that 
can be controlled—objections which have been accumulated in the Argentine 
when gradually replacing the native varieties by the new Java canes recommended 
and pushed by the Tucuman Sugar Experiment Station. The fact that the 
Kavangire is a late maturer in Tucuman has inhibited its use on a large scale in 
Argentina, but this factor would probably be of little importance in Porto Pico, 
whore all canes have longer growing seasons than those of the sub-tropical 
Argentine sugar districts, with their long droughts and heavy frosts. 

One point has not been mentioned by the Porto Kico investigators which is of 
capital importance—the quick inversion of the juice of the Kavangiro once the 
cane is cut. This is a very pronounced phenomenon, with both the Java and 
Kavangire varieties, but is by no means an insuperable difl&culty—in fact it has 
proved rather a blessing to the Argentine, having im 2 )osed better organization in 
the field and more prompt deliveries of cane to the mill, whereas, even though 
the native canes invert much less rapidly, much sugar was undoubtedly lost in 
the old days by carelessly leaving the cut cane four or five days in the field. 

The stripping of this cane represents a real difficulty, as the leaf-sheath 
adheres very tenaciously to the stalk, and the adoption of Kavangire would 
inevitably bring an increase in the cost of harvesting, as the adoption of the Java 
canes in Tucuman has done, but this extra cost of crop is much more than recom¬ 
pensed by the reduced cost of cultivating this prolific and quickly-closing variety. 
If the Kavangire turns out to be the only variety in Porto Eico immune to the 
mottling disease, it will be adopted as the staple cane of the Island, and the 
economic conditions relative to its adoption will be worked out by its progressive 
scientists, growers and manufacturers just as they have had to be in Tucumdn. 

The young Tucuman Sugar Experiment Station has saved the Tucuman sugar 
industry from extinction—perhaps the bread it has cast upon the waters may be 
washed up manifold upon Porto Eico’s verdant shores. 


Two new species of Hydnoceae are reported by E. A. Buut las having been collected 
on cane at Rio Piedras, P.R., by J. A. Stevenson, namely (1) Odontia SacchariBmi n. sp., 
on the dead basal part of leaf sheaths ; and (2) 0. saceharxeola Burt ii. sp. on the living stems. 

^Annals of the Missouri Botanical Garden, (St. Louis) 1917,1, No. 3, 233>236. 




The Water Content of True Pinal Cane Molassesi 

B 7 h. c. frinsbn axKBuas. riii.D. 


Under the above caption we gave in the Intemaiional Sugar Journal in 1918* 
a review of the methods to be used for finding the exact maximum water content 
to which a molasses has to be evaporated in order to attain the full crystallization 
of sucrose to which it is capable. 

We outlined the analytical methods and stated (on page 217) that, owing to 
technical difficulties we had sent the apparatus to Java and recommended our 
Java friends to pursue the experiments. This has since been done by Dr. VAK 
DEH Linden,^ who publishes the investigations made, in connexion with the 
study of exhaustion, with ten samples of cane molasses. 

He describes his method of investigation as follows:—“The molasses was 
taken from the gutter under the centrifugals and, if necessary, concentrated in an 
ample flask under high vacuum at a temperature below 70® 0. In case of the 
molasses containing minute crystals, which often occurred, these were first 
dissolved by addition of hot water and shaking, after which the diluted molasses 
was concentrated as above mentioned. Quantities of 150-160 grms. of this thick 
molasses were weighed in wide-necked stoppered bottles, and by the addition of 
various amounts of water, and the careful mixing of both constituents, a series of 
samples of gradually rising water content was obtained. Next 50 grms. of well¬ 
shaped pure sucrose crystals were added to each of the samples and well mixed 
with the molasses; after that the bottles were closed with inibber stoppers, which 
for better security were fastened with string. The bottles were fixed on a stirrer 
and kept in motion in a thermostat, the temperature of which was strictly 
maintained during 10 or 12 or even more days. After a time, when it might be 
assumed that equilibrium would have set in, the bottles were emptied on to a 
filter of centrifugal gauze and the molasses sucked ofi by an air pump. Filtration 
over cloth was of no avail, as it took far too much time. Of course filtration 
through the rather wide meshed centrifugal gauze had the disadvantage of allowing 
small sugar crystals to pass along with the molasses; but these very fine crystals 
also passed through linen cloth, so that even in this manner no perfectly limpid 
filtrate could be obtained. All experiments were made in duplicate and the 
crystallization was investigated both at 30® and at 50® C., the first temperature 
corresponding with that prevailing in sugar-houses and the second one with 
that at which usually the after-product massecuites are cured.” 

A serious impediment mentioned by van deb Linden, one that has caused 
the writer also very great annoyance and which is apt to render some of the 
results unreliable, is the very easy formation of very minute sugar crystals in 
the concentrated molasses, which still goes on crystallizing out* These crystals 
are so very small that they could not be separated by filtration. Van der 
Linden tried every method of filtration, but could not obviate the difficulty. It 
is evident that this fact infiuences here and there the results of the experiments, 
and VAN der Linden mentions in a note that after his experiments were finished 
he learnt of experiments by Kalshoven,® showing the very great influence on 
analysis caused by sugar crystals embodied in thick molasses. 

1 Page S14. 

* Archie/ voor de Stiiker Indnetrie in Nederlandteh-Indiet 19% 1511. 

« Archie/voor de Suiker Industrie in Nederland9ch-Ind% 1910, 27, 1660 and 1700; LSJ ,, 1019, 608. 
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NotwithstandiDg the difficulties with the grain, and its influence on some of 
the results, van deb Linden succeeded in stating the exact concentration of the 
true molasses, which is of very great interest for practical work in the sugar-house. 


He examined 10 samples of molasses; seven of these came from factories 
where the juice had been claiifled by the common defecation process, two by the 
carbonatatiou process, and one by the sulphitation process. 

The flnal results are collected in the table given here. 

Solid 

No. Purity.i Matter. Observations. 


1 I 

Defecation I 


2 

Defecation 


38 1 .. 84-43 

molasses .. .. j 

Lowestpuiity 1 30°C.. 38*7 .. 82*60 
obtained at ( 60°0.. 37*1 .. 84*92 

30-9 ...1« 

Lowestpurity 1 30®C,. 30*1 .. 84*82 
obtained at / 60°C.. 32*4 .. 85*35 


At 30°C. a further decrease in purity 
could be expected on continued con¬ 
centration. The possible limit at60°C. 
is to be expected at 36-36® purit}\ 

The minimum purity at 30®O. lies 
probably between 28 and 29®. At 
50®O. a lower purity may be expected 
on further concentration. 


/Purity of original! 

3 ) molasses .. .. / ^ 

Defecation] Lowest purity J 30®C.. 33*7 .. 83*60 
( obtained at / 50®O.. 37-5 .. 83*79 


Both at 30®G. and at 50®C. a further 
concentration may cause a lowering 
of the purity. 


4 (^*^o^aflse8 | 41*7 .. 86*70 | Neither at 30®O. nor at 60®C. may a 

Defecation) Lowestpurity V30®O.. 38*3 .. 84*17 ( farther decrease in purity be expected 

( obtained at j 60®0.. 39* 1 .. 84*29 ) continued concentration. 

5 t^molftsses * •' 84-46 | Both at 30°C. and at 60°O. a further 

Defecation) Lowest purity \ 30®6.. 39*6 ., 82*15 ( decrease in purity is to be expected 

( obtained at / 50®C.. 40*3 .. 81*91 / continued concentration. 

! Purity of original ) . \ Both at 30°0. and at 50®C. a further 

molasses .. .. ) ** f decrease in purity is to b^ expected 

Lowestpurity \ 30®C.. 32*0 .. 83*66 ( on continued concentration; at 60®C. 

obtained at f 60®C., 34*2 .. 84*08 / still more than at 30®O. 


7 

Defecation 


8 

Carbona- 

tation. 

9 

Carbona- 

tation. 


”®":^i«3..3W3 
)Lowestpurity 1 30°G.. 41-6 .. 82-39 
(. obtained at f 60°C.. 46'3 .. 82-69 

1 Lowestpurity \ 30®O . 32*5 83*20 

V obtained at / 50®C.. 33*0 .. 84*92 

/Puritv of original! 

1 Lowestpurity ! 30®O.. 36*6 ,, 83*15 
obtained at / 50®C.. — . • — . 


10 

Sulphita¬ 

tion. 


Puritr of original! gg.g^ 

molasses .. .. / 

Lowestpurity ! 30®C,, 40*4 ,, 81*31 
obtained at j 60®O.. 42*8 .. 87*48 


At 30®O. no decrease below 40-41® is to 
' be expected. At 60®C. a distinct 
I decrease in purity may still be 
expected on further concentration. 

Neither at 30®0. nor at 60®C. may 
a notable decrease in purity be 
expected on further concentration. 

The possible minimum purity has been 
reached at 30°O. At 60®O. the form¬ 
ation of fine crystals prevented the 
determination of reliable data. 

At 30®C., as well as at 50®C., no 
decrease of any importance under 40® 
may be expected on continued con¬ 
centration. At 30®C. it may, how¬ 
ever, come down somewhat further. 


In many experiments the concentration could not be carried further, because 
of the molasses foaming too violently; in others the fine crystals were formed to 
such an extent that the purity of the mother-liquor could not be ascertained with 
accuracy. In those cases, however, the course of the purities derived from the 
successful analysis could be traced so far as to allow one to judge whether. 


^ The quotient of purity, in this article abbreviated to ** purity/* Is the true one, viz., the 
relation between sucrose and actual solid matter. 
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on continued concentration and full crystallization of the sucrose, which can 
crystallize out under the conditions, a further decrease in purity may still be 
expected or not; in the latter case the constitution of the real exhausted molasses 
is reached. 

The first conclusion derived from these analyses was that in every case the 
molasses from the usual working in the factory had not been worked to the 
state of full exhaustion, although in the case of 1, 2, 4 and 8 the difference was 
very small indeed. We must boar in mind that in such laboratory experiments 
a much greater delicacy can bo maintained than in practical working, so that 
it could not be expected that the molasses from the factories were as completely 
exhausted as corresponds with the theoretical possibility. Considering this truth, 
a difference of a few degrees of purity, especially in such low-grade molasses, 
might pass as practically non-existent. 


The experiments confirm again the facts so often repeated by us for so many 
3 "ears, viz., that the constitution of cei’tain molasses presents an obstacle to their 


being exhausted to the same extent as 

some 

others are, 

which 

means 

that the 

constitution of the non-sugar is n very prominent factor in the degree of crystal- 

lizability of the sucrose from molasses. 

Nos. 4, 7, and 10 could not be exhausted 

further than to 40—41°, whereas in the No. 

6 series the lowest purity 

was not 

reached at 32*0 and 34*2 at the two temperatures respectively, and with sample 

No. 2 the lowest purity could bo taken 

as 30*1. 




We give here the constitution of the five samples of molasses picked out of 

the ten under consideration. 







Low 

puriticb. 

High imnties. 

Constituents. 

2 


"4 

7 

10 ' 

Degrees Brix .. ., . 

86-36 

.. 83-74 .. 

91*60 . 

. 86-09 

., 89-15 

Solid matter. 

81-96 

.. 80 44 .. 

86*70 . 

. 81-46 

.. 83-64 

Polarization. 

22-07 

.. 27-00 .. 

33 00 . 

. 30 72 

.. 33-06 

Sucrose. 

20-34 

.. 29-55 .. 

36-74 . 

. 37*02 

.. 37-37 

Ileducing sugar . 

34-90 

.. 31-63 .. 

22-10 . 

. 18-48 

.. 25-86 

^ Polaiization 






Punty —. 

25-6 

.. 32-2 .. 

36-0 . 

. 36-1 

.. 37 1 

Sucrose 






’ ’ Hrix . 

29-3 

.. 35-3 .. 

39-0 . 

. 43 5 

.. 41-85 

Sucrose 






’ ’ Solid maitfr ’ * 

30-9 

.. 36-7 .. 

41-7 . 

. 45-46 

.. 44-6 

,, Minimum . 

28-29 

.. 32-0 .. 

38-3 . 

, 40-41 

.. 40-0 

Gum . 

1 33 

.. 1-12 .. 

1-45 . 

. 2-00 

.. 0-74 

Ash. 

7*08 

.. 6-98 .. 

9-07 . 

. 9-63 

.. 8-02 

Soluble part of the ash . 

4-17 

.. 3-18 .. 

6-06 . 

. 7-05 

.. 6-10 

Insolublo part of the ash . 

2-91 

.. 2-80 .. 

3-06 . 

. 2-58 

.. 1 92 

Iron oxide, alumina, and calcium phosphate. 

0-G4 

.. 0-61 .. 

0 47 . 

. 0-71 

.. 0-15 

Lime otherwise combined . 

0-72 

.. 0-82 .. 

1-14 . 

. 0-60 

.. 0-69 

Magnesia . 

0-12 

.. 0-30 .. 

0-10 . 

. 0-31 

.. 0-24 

Potash . 

2-31 

.. 1-72 .. 

3-62 . 

. 3-89 

,. 2-97 

Soda . 

0*26 

_ 

_ 

_ 


Silica. 

0-76 

!*. 0-66 

0-65 ! 

.’ 0 62 

1-66 

Sulphuric acid . 

0-68 

.. 0‘98 .. 

0-61 . 

. 1-10 

.. 1-65 

Carbonic acid in the ash. 

1-68 

1*04 .. 

2-26 . 

. 1-93 

.. 0-96 

Chlorine. 

0 28 

.. 0-33 .. 

0-47 . 

. 0-33 

.. 1-03 

Organic non-sugar. 

14-63 

.. 13-28 .. 

18-79 . 

. 16-32 

.. 12-45 

Eatio of Reducing Sugar : Ash . 

4 93 

.. 5-29 .. 

2-44 . 

. 1-92 

.. 3-22 


This table again shows that, in general, a high quotient between reducing 
sugar and ash coincides with a low purity, and vice versa. No. 10 appears to bo 
an exception to this rule, but the salt in that molasses had a quite different 
constitution from those occurring in the other samples. The latter contained far 
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more salts of organic acidS) as is shown by the large amount of carbonic acid in 
the ash, while in the constitution of the salts of No. 10 those of inorganic acids 
prevail. In correspondence with this fact, we find the organic non~sugar of 
No. 10 existing to a much lower extent than in the others. 

When comparing in the first table the lowest obtained purities with the 
corresponding figures for solid matter, it will be seen that the most useful amount 
of solids appears to be around 85 per cent., a figure which in the original samples 
was found with the numbers 4, 5 and 8. 

In the factory the full amount of exhaustion was not yet attained at that 
concentration in the case of the two former ones, for the purity of No. 4 could 
still drop by 3*4 degrees, and that of No. 5 by even 6*9; but in sample No. 8 the 
lowering of the purity could not go beyond 2*9 degrees. It is true that such 
decreases and even still smaller ones were equally met with in the samples having 
a lower amount of solid matter, as for example in No. 1, where in the original 
molasses a purity of 30 9 had accompanied a solids content of 81*95, and this 
purity could not be induced to fall perceptibly, even after concentration to a 
percentage of 84*82 solid matter. In sample No. 10 we noticed actually the reverse ; 
the original molasses had possessed a purity of 44*6 with a solid content of 
83*64 per cent., and it could be reduced to a purity of 40*4 notwithstanding that 
the solids content was only 81*31, so that in this case a higher water content had 
accompanied a lower quotient of purity. 

The better exhaustion, owing to crystallization, is therefore not dependent 
alone on the evaporation of water, for otherwise there would be no limit to the 
crystallization and the lowering of the purity so long as evaporation had not 
changed the molasses into a solid block. According to the data in the table, the 
limit for crystallization was in many cases attained while the molasses was still 
liquid and contained yet a good proportion of water. 

This investigation leads to results which are quite contrary to the theory not 
long since published by J. N. S. Williams in the Tniernaiional Sugar Journal, ‘ 
He comes to the conclusion that the only agent in a molasses which keeps sucrose 
from crystallizing out is water, so that every part more of water evaporated allows 
more parts of sucrose to crystallize out. The investigations made by Dr. van 
LER Linden corroborate my statements that beyond a certain limit further 
evaporation will merely have the effect of rendering the molasses more viscous, but 
will not induce any more sucrose to crystallize out. We have considered it always 
tube of very great importance, from a practical point of view, to know where that 
limit lies, in order to prevent evaporation from being conducted too far, thereby 
preventing the molasses becoming too sticky and too adherent to the crystals. 

In the analyses given above we find the optimum quantities of solids in the 
different experiments to be as follows, with the figures for relation between sucrose 


and water added as a comparison : 

No. Solid Matter. Water, 

Sucrose on 
loo water. 

Non-sucrose 
on 100 water. 

Purity. 

1 

.. 82-60 .. 

17-40 

.. 169-0 

.. 251-0 .. 

38*7 

2 

84*82 .. 

1518 

.. 168-0 

391*0 

30*1 

3 

.. 83-60 .. 

16-40 

.. 171-4 

.. 338*4 

33-65 

4 

.. 84-47 .. 

16-53 

.. 208*1 

• • 335*8 • ■ 

38*3 

5 

.. 82-15 

17-85 

.. 178-4 

.. 281-8 .. 

88-8 

6 

.. 83*66 .. 

16-34 

.. 164-0 

393-0 

32*0 

7 

.. 82*39 .. 

17*61 

.. 194-0 

., 273*8 .. 

41-5 

8 

.. 83*20 .. 

16*80 

.. 161-0 

.. 334*2 .. 

32-5 

9 

.. 83-15 .. 

16*86 

.. 176-6 

.. 323 1 .. 

35-5 

10 

.. 81-31 

18-69 

175-8 

.. 269-2 .. 

40*4 


11917, 90, 397 and 668. 
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We should not forget that in these experiments the water content is apt to 
be on the low side, as in every instance the purities were determined after very 
advanced concentration, which might cause the evaporation to be conducted 
somewhat too far. 

In the writer's publications of 1895, which are quoted in his book, **Gane 
Sugar and its Manufacture," it was stated on page 830 that in a molasses of 
about 30° apparent purity (equal to 35° true purity) the relation between sucrose 
and water oscillates between 100:130 and 100:160, or slightly less than the figures 
derived from the experiments referred to here. In an earlier article under the 
same heading as the present one' he derived from a series of molasses obtained in 
modern work figures leading to the conviction that a solids content of 84, or a 
water content of 16 per cent, was the best for obtaining total exhaustion, in which 
case the relation between sucrose and water is as 100 : 164-175. It will be seen 
that these figures fullj^ agree with those of van der Linden, so that a good 
concordance has been established between figures from the laboratoiy and 
factory. 

The explanation why these newer figures are somewhat higher than those the 
writer compiled 25 years ago’ may be twofold. The first reason is that the 
earlier investigations were made with massecuites boiled string-proof and 
crystallized out as far as possible at rest, while the modern ones are boiled to 
grain and highly concentrated, which may cause the evaporation to be con¬ 
ducted over the point of the theoretical water content; likewise the massecuites 
were centrifugalled after a few days. The second reason, which may be traced 
back to the same cause, is the fact that the molasses from the last massecuites 
boiled to grain may contain a rather large amount of fine sucrose crystals, while 
those boiled string-proof and allowed to cool and crystallize for some months are 
free from this admixture. In the publication relating to the experiments of 1895, 
the writer stated expressly that among the many samples of molasses those were 
picked in which the suspended crystals had been allowed six months’ time to 
deposit themselves, thus leaving the molasses limpid and free from undissolved 
sugar. 

This has very probably not been the case with the newer molasses, for it 
appears from experiments published by Kalshoven® that nowadays the final 
molasses generally contain largely differing amounts of fine sugar crystals 
which cannot be separated by filtration and under the usual analysis are reckoned 
to be dissolved. It is therefore quite possible that the molasses of later years and 
those studied by van der Linden have contained, over and above the quantity of 
sucrose dissolved, still larger or smaller amounts of undissolved sucrose, which 
helped to increase the proportion between water and sucrose as compared with the 
older ones. 

The figures collected by Kalshoven, which are published in the two papers 
just mentioned, show that in 88 samples analysed the amount of fine crystals 
oscillated between 0 and 17*7 per cent, causing the purity to increase by amounts 
ranging between 0 and 13*95 degrees. It is evident that when ascertaining in a 
molasses, containing 10 and more per cent, of fine grain, the relation between water 
and sucrose, a much larger figure is obtained than when the crystals have been 
allowed to settle and the supernatant molasses has been analysed. 

^ International Sugar Journal^ 1918, 214. 

* ** On the Influence of Glucose in the Formation ol Molasses. Sugar Va ve, 1895,288,882, and 404. 

^Arehlef voor de Suiker Jnduttrie van Nederlandeeh Indie 1919, 27,1660 and 1700; /.fif./., 1919, 608. 
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The figures for the difEerenoe in purity between molasses with and without 
grain in the 88 samples investigated may be divided as follows:— 

18 samples showed differences from 0-2 per cent. 

22 It It tf 2-6 |, 

32 ,1 ti It 6-10 II 

^ 10-U „ 

88 

The fact that in so many modern molasses huge quantities of fine crystals are 
found to occur leads us back to our observation that the exhaustion of the 
molasses is not a mere consequence of evaporation or even of aptness to crystallize. 
It results likewise from the experiments that the shape in which crystallization 
takes place has at least as muchinfiuence on the yield of massecuites and the purity 
of the molasses as has the quantity of sugar crystalliziiigf'out. When one bears in 
mind how great an importance is attached to the figure of purity in exhausted 
molassesi so that even fractions of a degree of purity are considered worth while 
taking into account when comparing the merits of two different factories or methods, 
it is rather surprising to find that differences of 10 to 14 degrees in purity, only 
occasioned by defective crystallization, escape notice. Those big differences, ^rhich 
are at the same time losses, could have been avoided if the crystallization of the sugar 
had been conducted in such a manner that the particles of sugar crystallizing out 
had found sufficient space on the already existing crystal planes to deposit them¬ 
selves and, moreover, had been allowed the necessary time to do so. This 
observation is by no means new. Already as early as in 1896 we summed up our 
conclusions in an article^ on ** The Centrifugal Outcome in these words: The 
experiments show that the outcome depends not only on the quantity of sugar 
present in the massecuites, nor yet only on the quantitiy of crystals it contains, 
but also to a large extent on the shape of the sugar ctystals.*’ It is not encourag¬ 
ing to find that 26 years afterwards this same warning has to be repeated when 
discussing the yield in crystals of after-product massecuites, which are found to 
give final molasses of 38*96 degrees purity, when with a better use of the sugar 
machinery in existence it would be possible to work it down to a purity of 26 
degrees. 

More than twenty years ago we advocated crystallization in movement and the 
returning of molasses, all with a view to improving conditions for the crystalliza¬ 
tion of sugar into well-shaped crystals; but now it seems as if much of the 
advantages gathered by these processes has been allowed to get lost. 

The question is simplicity itself. When making the massecuites, so that by 
addition of final molasses in after-product boilings a good fluidity and circulation 
are obtained and maintained at the moment that the necessary amount of water 
has been driven|off to allow all of the free sucrose to ciystallize out, the massecuite 
should after being struck be kept hot and in steady movement till the sucrose has 
profited by the opportunity to settle on the existing crystals. The impurer the 
massecuite is, the more time it takes for the sucrose to crystallize out, so that a 
spacious cooler capacity is needed to allow the sucrose to crystallize as fully as 
possible before the molasses are cured off. 

Only if the necessary time has been allowed can full success be expected. 
Kalbhovek states in his report that microscopic inspection showed the sugar 
crystals in the final molasses to have been formed after the molasses had been 
cured off, which points to defective boiling and cooling. 


1 Cane, 1896, 182>196 
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Hence we may well ask ourselves the question whether in modern practice 
too much of the yield has not been sacrificed to the eagerness for rapid output. 
When the advantages of some kind of vacuum pan are cited, the usual eulogium 
is that it allows the boiling to be done very quickly and we hear many a time of a 
man praising his pan, for finishing a massecuite in a quarter of an hour’s time 
lees time than some other pattern, just as if quickness were the chief factor in 
boiling sugar. The same thing may have been the case with the cooling, for we 
know instances where crystallization-in-motion which was originally planned as 
a means of improving the shape and amount of sugar recovered from the masse¬ 
cuite has been degraded to a mere cleanly and speedy manner of transportation of 
massecuites. 

It is evident that part of the sugar capable of crystallizing out when the water 
is evaporated (but as a consequence of the high degree of viscosity forced to do so 
slowly and not given the necessary time) remains still in the molasses at the 
moment it is spun off and only later on crystallizes out in the shape of very minute 
crystals. When by doing so, final molasses is obtained containing up to 14 per 
cent of sugar crystal (which, owing to its small dimensions is to be considered as 
a direct loss) it does not need to be w'ondered at that Mr. Agee and Mr. Nohris ' 
can find by microscopical inspection sugar crystals in solidified Java molasses. 

The latest investigations show clearly that we do not want to change anything 
in our theories. If one wants to obtain really exhausted molasses which cannot 
give up any more sugar by further evaporation, it is only necessary to get a final 
massecuite of about 60^ apparent purity and concentrate it till the solids content 
of the cold molasses is about 84 to 85 per cent. After striking, keep the massecuite 
for at least three or four days in movement, only very slowly cooling, and cure it 
in the centrifugals at a temperature of about 45° 0. 

As a check on the total crystallizing out, the molasses should be inspected by 
the refractometer directly after curing and a week later. If the refractive index 
remains the same, there has not been any after-crystallization and nothing ought 
to be changed, but if the later figure is lower than the earlier it is a sign of after¬ 
crystallization of sucrose from the molasses, and the cause ought to be investigated. 
Either boiling or cooling, or both, have been too rapid, and it is the task of the 
sugar chemist to ascertain the cause and remedy it. 


According to an American consular report the production of sugar in the Province of 
Tucumfin is estimated to reach at least 200,000 metric tons, and that of other sugar-growing 
Provinces—Jujiiy, Salta, Chaco, Corrientes—lo about 60,000 metric tons. If to this totiu 
250,000 metric tons there be added the surplus of 40,000 metric tons of sugar imported free 
of duty, the country possesses an available and prospective stock of 290^,000 tons for its 
needs during the present industrial year. As those requirements are estimated at 200,000 
to 210,000 tons, there will be an eventual surplus of 80,000 to 99,000 tons. 

Since we published last month Willett & Gray’s estimates of the world’s sugar crops, 
that firm have amended the figures of several countries ; Porto Rico promises 426,631 tons 
instead of 400,000, Hawaii 500,000 instead of 660,000 tons, Demerara 80,000 instead of 
100,000 tons, and Germany 1,000,000 instead of 1,300,000 tons. The world’s total for 
1919-20 is now estimated at 16,389,394 long tons, a decrease as compared with 1918-19 of 
29,186 tons. _ 


The Italian beet crop has proved a favourable one ; the area planted in beets was about 
148,000 acres or a larger surface than that of any year since 1913 when 152,700 acres were 
planted. The amount of sugar produced is expected to reach 150,000 tons, as compared 
with 100,000 tons in the previous two seasons. 


II.S.J,, 1918,328. 
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Report on Evaporation and Boiling in Hawaii/ 

By H. D. BBVIiBroaB. 


Twelve questions relating to evaporation and boiling were submitted to 
members of the Hawaiian Chemists’ Association, and the following is a digest of 
the replies received:— 

1. What type of evaporator, including pre-evaporator, do you consider the 
most efficient and economical for raw sugar-house work ? Give reasons. 

The majority were in favour of the ** standard ” vertical submerged type, on 
account of its lower cost, simplicity, accessibility for repairs, and its ease of 
operation and keeping clean. Mr. J. W. Donald notes that the film type of 
evaporator with forced circulation has the highest place in efficiency, but prefers 
the standard type for the above reasons. Mr. J. P. Foster prefers the Kestner 
for pre-ovaporator, for the reason that steam of 40 to 50 lbs. pressure can be used 
with safety, and vapours of high pressure can be removed for use elsewhere. Mr. 
H. S. Walker believes an evaporator having a large enough first body to take 
the place of a pre-evaporator would be a good arrangement. 

At Papaikou there is a pre-evaporator of 4 cells that can be used separately 
or as one unit. It has approximately 1000 sq. ft. of heating surface per cell, or 
4000 sq. ft. in all, one body of which is idle; one second effect of 12,000 sq. ft. 
heating surface, which gives a total heating surface in pre-evaporator and quad¬ 
ruple of 15,000 sq. ft. for the 1919 crop. There was evaporated from juices 
exclusive of wash-water from presses (of which we have no authentic data) 5*2 lbs. 
of water per sq. ft. heating surface per hour, besides which mixed juices were 
heated to 215-220° F. These evaporators are all automatically controlled, so that 
little variation of the level of liquors in the different bodies occurs, an important 
factor. 

2. In terms of tons of cane per hour, using 40 per cent, dilution and 4 to 6 lbs. 
steam ])ressure, how many sq. ft. of heating surface should an evaporator contain 
(including pre-evaporator) to deliver syrup at 70° Brix ? 

Answers indicated that a pro-evaporator should have 80-85 sq. ft. per ton per 
hour; a triple 240 ; and a quadruple 320, This the writer believes to be ample. 

3. What do you consider the limit of concentration of cane juices to syrup, 
in the making of good-grained sugar ? Give reasons. 

Answers to this question were various and ranged from 60° to 75° Brix, Mr. 
E. C. Pitcairn believes the limit is that point where syrup can be grained quickest 
in the pan without the use of water. Mr. E. T. Westley believes up to 75° Brix 
the limit; Mr. R, J, Richmond says 60° to 65° Brix, but that if fuel is no item, 
60 ° to 54° would make a better-grained sugar, Mr. J, E. Biela does not hesitate 
to state that any high density within the safety limit of not crystallizing in the 
evaporator, will produce good-grained sugar by careful pan-work. Mr. H. S. 
Walker says 70° Brix ; it will require more care and time in boiling, but it can 
be done. Mr. H. Johnson says 66° Brix; and that with higher Brix the pan-men 
are apt to use too much water in their endeavour to make good-grain sugar. 
Mr.W. K. Orth believes in a high purity of syrup of 70° Brix, and slow boiling. 
Mr. J, P. Foster says the limit of concentration is just below that point at which 
microscopic crystals will form in the tank when the syrup cools, also a low-purity 
syrup can be boiled heavier than a high-purity syrup. The writer believes that 
concentration in the multiple-effect evaporators to as high a density as is possible 

^ Paper presented to the I7th Annual Meeting of the Hawaiian Chemists' Association. 
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is very important, more particularly where fuel is scarce and auxiliary fuel has to 
be used ; and that l^Brix gained in the effect means a large saving of steam in the 
pans. He considers with careful pan-work, good-grain sugar can be made from 
syrup of 70^ Brix or over without the addition of water in pans and at a large 
saving of fuel and time. 

4. Which of the methods of starting molasses syrup strikes to make a 96*6® 
sugar do you prefer, whether (a) grain started from syrup; (6) grain started from 
low-grade sugar; or (c) method of starting grain P Give reasons in each case. 

Most of the replies were in favour of ** seeding’* massecuite with low-grade 
sugar as the most economical, although a few preferred to grain from syrup on 
account of the liability of dark seed grain in low-grade sugars. We have practised 
seeding with second sugars mixed with syrup for several years and regard it as a 
simple and economical way to dispose of part of the low-grade product. The low- 
grade sugar is dropped directly from the centrifugal baskets into a tank fitted with 
stirrers. It is there mixed with syrup to 90® Brix and pumped by a magma-pump 
directly to a mixer on the pan fioor. If there is more syrup-sugar mixture than 
is needed for seed, the procedure at Papaikou is to draw a part into the pan and melt, 
then taking the usual amount for seeding purposes. This hastens the pan-work. 

6. Do you know of any method of boiling and curing syrup-molasses strikes 
of 94®-96® Brix; 76°-78® apparent purity; 96‘0®-96‘5® polarization; and of pre¬ 
venting such sugar from caking in the bags, when the massecuite is cured hot, 
and the sugar bagged and piled without cooling off P Please describe in detail. 

All the answers were in the negative. At Onomea during the last season 
particularly, there was a lot of trouble with caking in the bags. Conditions were 
as described in the question. The sugar went to the pile at 48° C. and was never 
moved again until shipment. It was found on shipping that this sugar had caked 
hard, which makes it difilcult to handle and is destructive to the bags. Cooling 
appears to be the only known remedy. 

6. Describe your method of graining and boiling second massecuite strikes; 
also the time of boiling the Brix, and the apparent purity of the finished 
massecuite. 

Most methods described wore those familiar ones. Mr. Okth seeds his low- 
grade strikes with sugar-dust.^ There has been a great improvement in the final 
molasses of many plantations this year, without doubt the result of better low- 
grade pan-work. When the equipment allows, two boilings should be sufiicieiit 
to exhaust the molasses further than we have yet reached. Hence it is quite 
important that the second-grade pan-work should be carefully and intelligently 
conducted. We should strive to make a grain of sufficient size and evenness to 
build our first sugars on, not too large, else the molasses will not be properly 
exhausted. 

7 and 8. Give the number of days second massecuite requires to remain in 
the crystallizer or coolers before crystallization is complete. Give data covering 
the daily drop in purity of second massecuite molasses till exhausted. 

Most answers were governed by the low-grade crystallizer capacity, but 
generally the time indicated ranged from 8 to 10 days up to three weeks, according 
to the time taken to reach atmospheric temperature. Mr. Walkeb and Mr. 
Pitcairn have each contributed some valuable data covering this question in the 
shape of charts showing the daily drop in apparent purity of second massecuite, 
also daily drop in temperature. 

* C/., H. E. ZiTKOWSRI, J.S.J , 1919, 80. 
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9. What disposal do you make of second sugar P Give reasons. 

WThereas a few remelt their second sugar entirely to get rid of the dark seed 
grain, the majority use what they can for seed and remelt the remainder. This 
seems the more economical procedure P 

10. Do you make second sugar and £nal molasses, or third massecuiieP 
Wkat disposal do you make of your third sugars P 

All not making second sugar and final molasses, remelt the third sugars. 

11. Do you have any trouble with second or third massecuite swelling or 
foaming in the crystallizers or tanks ? Give the cause and its prevention. 

Some members report no trouble from low-grade massecuite foaming in the 
containers, always allowing room in the receiver for this. All agree that the 
cause is too high a pan temperature before striking, effecting decomposition, and 
the remedy obviously is to cool off the pan before dropping the strike. 

12. Describe anything new or of interest on the above subject. 

Mr. Okth notes that the seeding of low-grade massecuites boiled to string 
proof with sugar dust shortly before dropping the strike makes for the better 
desaccharification of low-grade massecuite. Mr. Westlby mentions that during 
the last season at Paauhau they have remelted and returned all low-grade sugars 
to the mixed juices; they have thus boiled their second and third massecuites from 
higher purity and have raised the Brix of the third massecuite from 93® to 96®. 
This method has given them abetter purging massecuite and lower waste molasses 
than ever before. 

I believe some of the plantations are changing their coil-vacuum pans to 
calandria pans. It would be interesting to hear why such changes are being 
made. At Onomea, in 1898, we installed a 26-tou calandria pan which has given 
excellent satisfaction this last year. 


steam Pressures and Temperatures in the Sugau* 

Factory.’ 

By ALBX, G. BTTDOB. 


The ordinary pressures heretofore maintained in sugar factories have been 
limited to 126 lbs. per sq. in. and under, and the great majority of our sugar 
factories are operating on pressures of approximately 100 lbs. Pressures such as 
these are ordinarily called low, in contrast with those above 126 lbs., which are 
ordinarily termed high. High-pressure steam is usually obtained from boilers 
capable of operating at 160 lbs. pressure. But in ordinary power-plant practice, 
a pressure of 160 lbs. would be termed low and pressures over 200 lbs. high, which 
is an indication of the general practice and terminology throughout the country. 

In a well-balanced sugar factory all the exhaust steam is used for the evap¬ 
orators and pans, so that when low-pressure steam is used for the engines there is 
no waste due to poor economy of engine operation with this low-pressure steam. 

It is the general opinion that in a factoiy in which exhaust steam is blown to 
the atmosphere and live steam is taken from the boilers for boiling-house pur¬ 
poses, the control is very poor, and that this waste of exhaust could be eliminated. 
There is, at present, a tendency in factories to install turbines and electric drives, 
and this tendency is growing, with the probability that in the next ten years 
electrification will be utilized in a great many of the sugar factories in the Hawaiian 


43 



The International Sugar Journal. 


Islands. Where a turbine is used to drive a generator or shredder, the cost of 
the power in pounds of steam becomes an item of importance in the balance of the 
factory, due to the poor economy of steam turbines when operated with low- 
pressure steam; so that where turbines are installed, or are apt to be installed, 
the steam pressure available should be, for the most economical operation, 150 lbs. 
or higher. By operating with a high pressure, the cost per horse-power in pounds 
of steam at the turbine is reduced, so that there is no danger of wasting the 
exhaust, which is very apt to be the case if the operating pressure is about 
100 lbs. per sq. in. 

In factories where steam turbines are not installed, or where the engines 
operate on low-pressure steam, it has been noticed on several occasions that the 
work is much more difficult to perform than where pressures of 125 lbs. or higher 
are available. The experience of engineers who have installed high-pressure 
boilers and have used this steam on their engines at 125 lbs. to 135 lbs. pressure 
has been such as to indicate far greater ease of operation and better economy as to 
fuel, due to the fact that at these pressures the power developed by the engine is 
sufficient to overcome any irregularities in the load on them which are the cause 
of trouble when operating at lower pressures. This high-pressure steam can bo 
used on all the prime movers in the factory, and it is found that the operation 
throughout is generally more satisfactor 5 ^ 

A certain amount of live low-pressure steam at about 50 or CO lbs. is required 
by many boiling-houses, and this can be obtained from the high-pressure boilers 
through a reducing valve without loss in economy. The reducing valve has the 
drawback of requiring a certain amount of attention; but, on the other hand, it 
favours the operation in that no loss of energy occurs by its use and the steam 
furnished to the boiling-house is dry and in some instances superheated ; that is, 
the decrease in energy due to the drop in pressure is utilized in di ying the steam, 
which reduces the amount of water to be handled by the traps, pans, and 
evaporators. 

The question of the advisability of superheat in a sugar factory is open to a 
great deal of argument; and unless there are turbines or engines in connexion 
with the factory for the generation of power to be used for outside purposes, it 
is not considered advisable^o install superheaters. 

The use of superheated steam in power-generating plants is an admitted 
economy, but if superheated steam has to be used in a boiling-house in the 
evaporators and pans, it is probable that the evaporators and pans will not do as 
satisfactory work as with dry saturated steam, due to the poor conductivity of 
superheated steam and the liability of getting the juices or syrups too hot. 

It would seem advisable, therefore, to install so-called high-pressure boilers 
capable of operating at 160 lbs. pressure, which is a standard pressure, and to 
operate them at 135 or 140 lbs., using this steam on the engines and prime 
movers, securing the low-pressure steam required through a reducing valve on the 
boiling-house lines. This would thus give an installation capable of effecting the 
maximum economy as to prime movers, together with the most satisfactory 
operation, and of maintaining this pressure over an indefinite period of years^ 
providing the boilers are given proper supervision and care. 

The second sugar cane forecast for the 1919-20 sugar crop in British India, as issued 
by the Department of Statistics at Calcutta, calculates the acreage under cane at 2,709,000, 
is compared with 2,590,000 in the previous crop season, or an advance of 5 per cent. 


1 Paper presented to the I7th Annual Meeting of the Hawaiian Chemists’ Association. 
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The '*Acme” Patent Two-Roller Sugar Cane Mill. 


Ab may be Been on i-eference to our adyertiBing pages, The Sugar Cane 
Appliances Co., Central Chambers, 11, Bothwell Street, Glasgow, have undertaken 
the commercial development of sugar cane mills, with the rollers operating in 
pairs, thereby eliminating the trash-tuiner. Previous experiments with mills of 
this type have never proved satisfactory, but in this instance, all difiiculties seem 
to have been'cvercome. 

It would appear reasonable to conclude that the crushing of cane can be efEec- 
tively performed by passing it successively between two rollers, provided that the 
distance of these apart, and the pressures exerted, are suitably regulated. In 
three-roller practice, it is commonly accepted that the crushing is done between 
the rollers, but this point is disputed by the Sugar Cane Appliances Co., who 
claim that the vital crushing is done between the top roller and the trash-turner, 
at the expense of great and unremunerative power. 

In the “Acme” two-roller mills the rollers are accurately grooved with 
annular V-shaped grooves, intermeshing with each other, the pitch of the grooves 
being reduced for the later and final crushing. The pressure between the rollers 



Citoss Sections at Rollers. 


is regulated by springe over the top bearings, so that in case of an abnormal feed 
the top roller will rise slightly. At the same time the pressure will automatically 
increase or decrease, according to the thickness of the blanket passing through. 

The most distinguishing feature of these mills, however, is the system 
adopted, and patented, for candying the bearings of the rollers. These are attached 
to the upper and lower flanges respectively of mild steel channels, set up at the 
requisite angle to secure an easy descent of the bagasse from one pair of rollers 
to the next, without the necessity of earners. The channels are placed far 
enough apart to allow the through bolts, that take the pressure between the 
rollers, to pass between thorn. By this means the whole of the pressure is taken 
up by the bolts, the side strain on the bearings being negligible in practice. 

The accompanying illustrations will assist one to understand this novel con¬ 
struction, and it will be seen also that the top roller is slightly inclined towards 
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the feed chute* This has been found to be an adTantage. The difficulty hitherto 
with two-roller mills has arisen apparently from their inability to take the feed 
properly«but in the case of the “Acme” mill this has never been experienced, 
due to this inclination of the top roller, combined with the gripping effect of the 
grooves and the elasticity of the springs. 

The bearings may be made of light construction, and the rolled steel channels 
supporting them weigh less than the ordinary massive headstocks in use. This 
combination results in the total weight of the mill being considerably reduced, and 
as the best practice now-a-days is to substitute rolled steel sections for cast metal 
wherever possible, the primary cost of the mill is substantially lowered. 



Side Elevation. 


This, of course, must be considered in relation to the work which such a mill 
is capable of performing, and upon that point the information which the Sugar 
Cane Appliances Co. can furnish is satisfactory, though not extensive. The 
patent was granted after war broke out and progress was hampered thereby, but 
a small mill was installed in a factory in Cuba. There are ten rollers in this 
mill, or five pairs, each roller being 7i inches diam. by 9 inches wide. The work 
done is 1*4 tons of cane per hour, and the weight of juice obtained is 77 per cent, 
of the weight of the cane. The power necessary to accomplish this is about 
6 B.H.P. 

It might be contended that results from such a small plant are unreliable, 
but the makers point out that in three-roller practice the work of a mill, no 
matter of what size, closely conforms to the rule that the output varies as the 
square of the diameter of the rolls multiplied by their length. This formula may 
be applied also, by fair reasoning, to the output of two-roller mills, in which case 
it will be found that their capacity is enormously increased in comparison with 
that of a three-roller outfit. 
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Kot only is the reduced cost of these mills a satisfactory item in these days of 
expensiye machinery, but the saying effected in power, due entirely to the ab^noe 
of the trash'turner, is one of the utmost importance to many factory proprietors. 
It means that a considerable proportion of the steam expended in power will be 
ayailable for eyaporating purposes, with the result that there should always be a 
surplus, without the aid of fuel to supplement the bagasse. 

We think sufficient facts haye been placed before our readers to awaken their 
interest in this improyed adaptation of the two-roller mill, and for further par¬ 
ticulars we would refer them to the firm mentioned aboye, who are in a position 
to supply direct, or to grant licences to manufacture. 


American Commerce Reports.^ 

The Sugab Industey oe the Philippine Islands. 

The sugar industry ^ the Philippine Islands is attracting increased attention amongst 
manufacturers and capitalists. For many years past the average Philippine planter has 
been content with the old-style methods, and the consumer was satisfied with the muscovado 
and pilott products of these methods; but that time has passed and every up-to-date planter 
is now convinced that it would be vastly to his advantage to have his cane made into 
centrifugal sugar, and so he is ready to cooperate in the establishment of a central in his 
neighbourhood by entering into the usual contract for the delivery of his cane to the 
factory. Since, however, the tendency in the islands is towards the separation of the 
agricultural from the manufacturing branch of sugar production, a big demand has arisen 
for outside capital in order to supply the necessary equipment for the manufacturing end. 

During the past year 18 modern mills produced for export 64,018 metric tons of 
centrifugal sugar, as against 47,224 tons expotted in 1917, at an average price for 1918 of 
$91 60 per ton. During the same year 209,240 tons of muscovado sugar were exported, 
compared with 168,686 tons for 1917, at an average price of $42*60 per ton for 1918. 

Heretofore the planters have made a fair profit on muscovado sugar when their product 
has been up to grade, but where the product has been inferif)r the prices obtained have 
hardly paid the cost of production. It is estimated that the cost of producing the cane 
fo^ a picul (137*6 pounds) of sugar is $1, whereas the cost of maufacturing the cane into 
sugar by the old methods, furnishing sacks, and otherwise preparing the product for 
market is placed at 60 cents. The cost of shipping to market, allowing for insurance and 
depreciation, added to this, brings the estimated cost of a picul of muscovado or sugar 
up to $2, and when it is remembered that the 3-roller mill employed leaves approxi¬ 
mately 60 per cent of the juice in the cane, it will be seen that the cost to manufacture 
centrifugal sugar, even by contract, is practically no more than the cost to make muscovado 
or pilon sugar, whereas the prices obtained for the former are double those obtained for 
the latter. This difference in price, and the further fact that the cost of producing 
muscovado sugar has advanced more quickly than its market price, form the convincing 
argument that has turned the thoughts of sugar planters to the central. Moreover, the 
Chinese market for muscovado sugar has been waning in recent years, and a preference 
has been shown there for Philippine centrifugal sugar of 96° polarisation. 

One enterprising manufacturer of sugar machinery, who recently opened an office in 
Manila, has sent his experts to the islands to study the needs of the field, and is adapting 
his machinery, which was designed primarily for other sugar-growing countries, to meet 
tho requirements of the Philippine market. It is probable that there will continue to be 
a market in the Philippines for small centrifugal mills of from 600 to 1,000 tons daily 
capacity. This type of mill appears to be best suited in point of cost and availability to 

^Culled from Commerce Reports/’published by the Department of Commerce, Washing¬ 
ton. In many cases these are abbreviated here. 
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the large plantation owner who deeiree to mill his own crop and, perhaps, that of his 
neighbour. A tendency is to be noted on the part of the planters in some neighbourhoods 
to unite in the purchase of a mill to be as centrally located as possible. The land in some 
sections of the sugar regions, however, is divided into such small holdings that the only 
feasible way t) give these small planters the advantages of the modern mill is through the 
large central, with its contract system and provisions for transportation. 

Such a sugar central in the Philippines should have an office staff, consisting of a 
superintendent, who is generally paid from $3000 to $4000 per annum; an assistant 
superintendent, $2000 to $4000; a chief chemist, $2000 to $3000; and four assistant 
chemists (usually Filipinos), $60 per month. The ordinary labour lequired during the 
milling season is a night and a day shift, each of 60 to 75 men. It is generally considered 
that 60 labourers are sufficient for a mill with a capacity of 800 tons daily. The San 
Carlos Mill, which now has a capacity of 1,800 tons daily, employs 160 workmen. Labour 
of this sort is generally paid from 36 to 60 cents per day without subsistence. 

Men for the office force would probably have to be obtained outside the Philippines, 
in most cases. There are few engineers and chemists in the islands capable of operating 
centrals. The Filipinos are undoubtedly capable of acquiring the necessary training and 
experience, but modern sugar mills have not been in oj^enition long enough in the islands 
to develop a supply of trained men to operate them. A number of Filipinos are now 
taking courses in chemistry and engineering in the United States and Europe, and these 
will doubtless help to supply the need in a few years. Just at the present there are good 
openings in the islands for men who have had training and experience in the manufactiiio 
of centiifugal sugar. 

The ordinary labour required is usually easily obtained, although it is often difficult to 
get cutters to harvest the cane crop and labourers to work about the old-fashioned sugar 
mills where the muscovado and pilon sugar aro made. The explanation seems to be that 
wages paid by the central are usually a little higher than those paid for field labour or by 
the muscovado mills. These men are for the most part inexperienced in the work required 
about a central and, thoroforo, aro not very efficient, hut the supply of experienced labour 
is increasing each year. As new centrals are established workmen employed in some of 
those that have been operating for some time seek employment in the now enterprises in 
the hope of bettering their situations or for tho mere desire to try something new*, while 
new men take their idnces in the older factories. 

Mr. Clevb \V. Hines, formerly sugar technologist of the Philipjune Buri*iui of 
Agriculture, estimates that the buildings and machinery for a mill wuth a capacity of 800 
tons per day would cost about $26,000. In this connexion it should bo remembered that 
cement and construction steel cost nearl) 100 per cent, more now than they cost before the 
war. The San Carlos central, including machinery and building material, was erected at 
considerably greater cost than it would have been before the war. Structural steel that 
before 1914 cost about $43 per metric ton now approximates $81, though with a tendency 
downward; corrugated iron roofing that cost $67 a ton in pre-war days now brings $160 ; 
cement has risen in this same period from $8 per ton to $12. Lumber and all builders* 
hardw.are have gone up j>roportionately. 

Machinery imported from the United States into the Philippines pays no duty. It 
costs about as much to lighter or land freight in Manila as it would cost in an American 
port. Apparatus is not available for handling extremely large pieces. It must be home 
in mind, however, that the points where the machinery is to be installed are usually far 
from Manila, and there are few facilities for loading and unloading heavy machinery in 
most of these places. Machinery designed for use on Negros, Panay, or Cebu probably 
would have to be transshipped at Manila on an inter-island steamer for tho port nearest the 
point where it is to be installed. Iloilo and Cobu each have some facilities for handling 
heavy cargo. From either of these points the machinery would probably have to be taken 
in lorchas or cascoes (native barges or lighters) towed by launch to connect with tho land 
transportation necessary to get it to its destination. The cost of transportation from 
Manila to the point at which the machinery is to be installed depends, in each case, upon 
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^ bofttion of that point and tho Oonditfona €»f local tranaportaUon at the time the 
atiMiiei^la received. * 

^e larger augior factoriea employ oara with trackage of the aame gauge aa that of the 
lailroad in order to enable them to aend their care over the line when neoeaeary. Theae 
care cairy approximately 20 tone of cane and are equipped with two eeta of four wheela 
ea<di. l4e fat^riee alao nae a portabld’track of a much amaller type for conveying cane 
to the main linea. Thia xangea from 2$ to 86 inchea in width, and ihe cars carry from 
one^hall to two tons of cane. Theae cars have bnt four wheela. Bmall locomotiveB are 
operated over acme of theae tracka and animal draft ia provided for others. The three 
largest plantationa have approximately 25 miles of heavy track and aix or eight miles of 
the light portable track; all of the small centrifugal sugar factoriea of Negroa operate 
witii a lig^t track, and moat of than run steam locomotivea. 

Before the Introduction of the modem mill, muscovado end pilon angar were oommonly 
sold by the planter to the exporters, usually Chinese mercbanta or European export and 
import houaea, who maintain warehouaea in Iloilo, the chief sugar port, for receiving and 
storing the stocks from the plantationa. Sugar produced in Negroa was commonly 
transported to Iloilo on barges towed by launches, while that produced along or near the 
railroad on Luzon was delivered by cart to cars at the nearest station in the Viaayan 
Bixgar regiona the exporters usually advance money to the planters at certain times against 
the crops, and the planters are bound to sell their crop to the exporters at prices usually 
stipulated in advance, and, as a rule, very low. By the use of money made available by 
the Government, at first through the Bank of the Philippine Islands and later through 
ihe Philippine National Bank, the planter gradually ceased to be dependent upon the 
export merchant and has since been able to sell his output for the best piioe obtainable in 
the open market. The use of the modem mill for centrifugal sugar manufacture has 
brought about a change in the methods of marketing in many localities. It is now very 
common for the small planter to sell his shaie of the finished sugar to the central which 
does his milling. The central in iura frequently exports on its own account. At other 
times the central, or the larger planter who operates his own mill. Sells to export mexchants 
or brokers engaged in buying for foreign houses, and the increasing proportion of the 
pilon and muscovado sugar is now sold by the small planter to the large mills and centrals 
for conversion into centrifugal sugar. 

On the whole, the Philippine sugar industry is being freed from the handicaps under 
which it has labored since its inception, and an entirely new life is being infused into it. 
Some conception of the field yet open in the islands for the installation of modem sugar 
machinery may be had by remembering that the exports of Philippine sugar are yet well 
under 800,000 tons per year (by fisir the greater portion of which is still manufactured by 
primitive methods), although those best informed concerning the area of land suitable for 
sugar culture in the islands estimate that the production may easily reach 1,000,000 tons 
annually. 


Trade Notice. 

The Kelvin Engineering Co., Inc., engineers and contractor, 82 Broadway, New 
York, have organised a new department to do*general engineering and contracting work in 
the U.B.A. and in Latin America. This department will be in charge of Oahlos Lobo, 
formerly borougb engineer, Department of Water Supply, Gas and Electricity, Borough 
of Brooklyn, New York. The company will continue its existing business of designing 
and manufacturing sugar machinery and machinery for various industrial purposes and its 
export businese in machinery of all kinds. In ad^tion, the company is now prepared to 
execute contracts for furnishing and erecting sugar, electrical and industrial xnaohmery 
and equipment and for the design and construction of water works. In eonjunction with 
the Nasareth Foundry and Machine Cb., Nasareth, Fa., it is equipped to manufacture a 
variety of castings and to do steel plate and machine work. Gustavo Lobo is president. 
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Publications Received. 


Annual Beport ^or 1917 of the Agricultural Bzperiment Statioaa of the 
Louisiana State University. (Louisiana State University^ Baton Bouge, 
La., U.S.A0 1919. 

It is reported that a number oi new seedlings have been secured and planted. 
01 the older varietiejs that have been under test for two or more years, L.dll con¬ 
tinues to be the most promising, since its first year stubble comes up early, stools 
well, and grows well. This variety, it is added, should have yielded 56 per cent, 
more sugar in the factory than the standard varieties now growing, and demands 
lor it are being met as fully as possible. In the Chemical Besearoh Department, 
of which Dr. F. W. Zerban is now in charge, investigations have been carried 
out on the preparation of decolorizing carbonsS and the nature of the colouring 
matter of cane products^; while it is stated that a satisfactory method for the 
determination of sucrose in the presence of reducing sugars means of a lead- 
alkali” has been worked out, the results of which will be published later. 

At the request of the owners of several Louisiana sugar-houses, the Me¬ 
chanical Engineering Department, now under the charge of Mr. A. Guell, has 
carried out experiments upon schemes of steam economy, which are stated to have 
resulted in the saving of hundreds of barrels of fuel oil. A bulletin will later be 
issued describing this work. Dr. Nicholas Kofeloff is now in charge of the 
Bacteriological Laboratory, and Dr. Max Sgiineller has resigned from the 
Chemical Department. _ 

Beport for 1018 of the Woburn Experimental Station of the Boyal 
Agricultural Society of England. J. Augustus Voolcker, M.A., Ph.D. 
(Royal Agricultural Society of England, 16, Bedford Sq., London, W.C. 1.) 
1919. Price: Is. 

Among the several investigations conducted by Dr. Voeloker during the 
period under consideration may be mentioned those dealing with the question of 
the presence of iron compounds on the fertility of the soil, the crop chosen being 
wheat. Pot experiments showed that ferrous sulphate, ferrous sulphide, feme 
chloride, and ferric sulphide all have singularly little influence upon the grow^ 
of the plant. Ferrous chloride, however, was found to have a markedly beneficial 
effect when not exceeding 0*1 per cent, (as Fe), but if beyond this it produces a 
decidedly harmful result. Ferric chloride is decidedly toxic, and if present to 
the extent of 0*2 per cent, is capable entirely of inhibiting growth. Magnetic 
oxide (Fe 3 O 4 ) has a slightly stimulating enect. 


Scientiats’ Beferenc© Book and Diary, 1920. (Jas. Woolley, Sons & Co. Ltd,, 
Manchester), 5^in. X S^in: red cloth. Price, 3 b. 6 d. net. 

Woolley^s Scientists’ Diary is purchased year by year, by many chemists, 
and it is hardly necessary for us to introduce this handy little book to our readers. 
In addition to the pages for the writing of a short diary, it contains reference data 
arranged in six sections. These relate to such subjects as modern developments 
in chemistry and physics; chemistry of agriculture; light and heat; thermome¬ 
try ; laws and definitions of chemist]^ and physics; British and metric weights; 
atomic and inoleoular weights; solubility tables; factors for analysis ; informa¬ 
tion concerning indicators; composition of foods; instructions on the rendenng 
of first aid; scientific societies; postal information, etc. It is a useful and 
practical compilation, and is now in its 22 nd year of issue. 


(1) Beoomendaoione© sobre el Oultivo de la Oana an Puerto Bieo. F. S. 
Earle. Circular No. 17. (2) InsaoticidaB y Pungioidas. Isidoro A. Colon. 
Boletin No. 20. (Estaoion Experimental Insular, Bio Piedras, P. B.) 1919. 
^La. Bull., 167 ; jTijr.. 1919, 86, 284. 1919, 18o7 
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OhANCIBS III TBB O0K8TITUBNT8 OF OaNB JtTlCB DUEIHQ OlA&IFIOASION ABP IrTAPOBATlOW* 

C. A* Browne. Jmmnt of ih$ AmeHem ChmiotU Boeioty^ 1919 , 41^ No. 9 , 
I4S9-I4S4* 

Burixig liming, heating, and subsiding, the suspended impurities removed from the 
oane during milling (as particles of fibre, peat, wax, chlorophyll, dirt, etc.) are precipitated, 
proteins and nucleins are coagulated, and part of the gums and mineral constituents are 
removed. At the same time a new class of degradation and decomposition products enters 
into solution. By the action of the heat and lime, part of the nucleins are decomposed 
into nitrogenous bases, or purins, and variable amounts of the reducing sugars are 
destroyed with the formation of lactic, saocharinic, gluoinic, and other acids, while a 
certain amount of sucrose also undergoes dehydration with the formation of caramel. 
These changes are illustrated by the following figures, diowing the approximate composition 
of juice and molasses:— 

Water. 

Sucrose. 

Invert sugar . 

Ash. 

Proteins . ,, 

Nucleins. .. 

Proteoses . 

Nitrogenous bases (guanin, etc.) . 

Amides (asparagin, glutamin, etc.) . 0*05 

Amino-acids (aspartic, glutamic, etc.) . 

Other organic acids (aconitic, etc.) . 

Gums and pectins. 

Fibre particles. 

Fat and wax. 

Earthy matter.. . 

Chlorophyll, etc. 

Decomposition products (lactic, saccbarinic and 

glucinic* acids, caramel, etc.). 

In the case of the mineral constituents, the changes that occur are shown by the 
following table, which has been constructed according to analyses made in Iiouisiana*:— 


Juice, 

Molasses, 

per cent. 

per cent 

83*00 

.. 20*0 

16*00 

.. 30*0 

0*80 

80*0 

0*45 

8*0 

0*06 

.. — 

0 03 

.. — 

0*01 

.. 0*10 

trace 

0*40 

0*05 

.. 0*50 

0*12 

.. 1*60 

0*10 

1*50 

0*10 

.. 2*00 

0*12 

.. — 

0*10 

.. — 

0*06 

,, — 

0*01 

. . — 


6*0 


Juice, 
per cent. 

Potassium (EsO) . 45*54 


Molasses, 
per cent. 
60*83 
0*78 
7*09 
0*82 
0*24 
3*91 
2*64 
9*91 
11*88 


Sodium (NajOj. 0*44 

Calcium (OaO).. 4*01 

Iron (FeaO,). 0*95 

Aluminium (AlaOs). 0*54 

SiUca (SiOa). 6*65 

Phosphates (PaO^). 5*72 

Sulphates (80a) . ‘21*78 

Carbonates (COa). 3*55 

Alkalinity (c.o., N /10 acid to neutralize 1 grm. 

of ash). 28*0 94*0 

These analyses show about 17 per cent, less silica, phosphoric and sulphuric acids, and 
about 17 per cent, more potash, soda, lime, and carbonic acid in the ash of the molasses; 
and considered in connexion with the increase in the alkalinity of the ash, show that a 
part of the basic elements of tbe mineral salts in the juice enter as the result of clari* 
fication into new organic combinations with acid decomposition produots, as lactic, 
saocharinic, and glucinic acids. In the process of evaporation and boiling, the last-named 
acid undergoes a partial dehydration with the formation of humic acid substances of 
higher carbon content. 

1 This Review is copyright, and no part of it may be reproduced without permission.— 
(Editor, LSA.) 

•The term ‘‘glucinic” or “glyoinlc” acid was introduced by Pislioot to describe one of 
the unstable acid decomposition products formed by heating “glucose” witli alkalis. 

• Louisiana ButteHn^ 91 (1907). 
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FAOTOttS OOVBRNtWG TlfB BfFBOT OF VBailTABLB 0BCOLOttIZING OaRBOBS (tTBCKO 

i4. B. Bradley. Journal of the Soeiety of Ohomioal Industry^ 1919, 38^ Uo. 
396-S98r. 

A study has been made of the extent to which such factors as suse of particles, amount 
of carbon, temperature, concentration of sugar, degree of acidity, etc., influence the 
quantity of colour adsorbed from solution. “ Norit” (washed with water and dried), 50 per 
cent, hquors prepared from raw Barbados and Mozambique were used, the results of the 
experiments being as follows :~-Siz$ ofpartieln, —** Korit" was separated into hactions of 
increasing size of grain by passing it through sieves having 20 to 124 holes to the inCh. It 
was found that the colour removed increases quite rapidly as the carbon decreases in size of 
grain until the fractions remaining on the 85 or 95 mesh sieves are reached, but that in the 
case of fractions of finer particles the increase in the decolorizing efficiency is relatively 
small. It therefore follows that when one preparation decolorizes better than another it 
may be due, not entirely to the greater activity of the carbon, but partly to the size of grain. 
In the case of the largest grains separated (retained on 20 and 30 mesh sieves) the rate of 
filtration was very slow and the filtrates were muddy owing to the presence of gummy 
matters that had not been adsorbed. As the size of grain increased, so did the rate of 
filtration until the fraction passing through the 124 mesh sieve was reached, which seemed 
to indicate that after a certain limit of fineness the particles pack down so lightly on the 
filter-paper that a less porous surface is formed. Foremiago of Carbon. —It was observed 
that 1*0 per cent, of carbon removed 62*5 per cent.; 2*0 per cent, only 12*9 per cent, 
more; 3*0 per cent., 7*3; 4*0 per cent., 2*8; 6*0per cent., 1*7; and 6*0 per cent., 0*8 more 
This would seem to indicate that the greater proportion of colouring matter in raw 
sugar liquors is in a crude colloid state of considerable molecular dimensions, and is there¬ 
fore the more easily removed, whereas the last traces being much nearer a true solution are 
more difficult to adsorb. Experiments were made in which liquors were treated first, with 
a small amount of the carbon (say 2*5 per cent.); second, with a very small proportion of a 
nitrogenous substance (as casein), and boiled; and third with a further quantity of carbon 
(say another 2*5 per eent.) In all cases the result was found to be better than when the 
solution was treated with the total amount of carbon (5 per cent in this case) in one boiling 
without any addition of nitrogenous substance. This seems to indicate that when the less 
dispersed colloid colouring matters have been removed, the finer or more soluble particles 
can be agglomerated (probably adsorbed) by added colloids as casein or gelatin and thus 
removed to a fair extent. Temperature. —As far as 70° 0., the increasing amount of colour 
removed for each 10° is rather marked, but between this temperature and boiling point the 
additional colour is very small. Duration of Boiling. —It would appear sufficient to raise 
the temperature of the liquor and ** just boil ’* (that is, for less than 5 min.), because after 
60 minutesthe increase in the effect was only 5*3 percent. Concentration o/^tiyer.—-Besults 
were obtained showing that when the concentration of sugar is increased (the amount of 
colour and other conditions remaining the same) the decolorizing effect decreases quite 
rapidly as far as a certain point, above which the loss of efficiency is not nearly so marked. 
Experience teaches the author that when dealing with very dark and impure sugars (as 
Eo-Ilo) very much better results are obtained if the syrups are as dilute as possible. ^ 
Degree Starting with a neutral liquor, tests were made with a number of others 

each containing increasing quantities of N/10 sulphuric acid, when figures were obtained 
indicating thht the decolorizing efficiency is practically directly proportional (between 
limits) to the degree of acidity. It was found to make little or no diffbrenoe whaler the 
acid is sulphuric, hydrochloric, nitric, phos|d)oric, acetic, tartaric, citric or lactic, excepting 
perhaps that some were slightly brighter than others, whereas, of course, the rate of 
hydrolysis of these acids varies very considerably, namely from 100*0 in the oase of the 
first to only 0*4 in that of the last. 


» See also Wunbbbq, LSJ., 1916, 70, 199. 
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Rey%0W of Curirefit Tediiftoit fJtof«t«re< 


Fi3IMO» Camb FbBubu vaB Oamb Mills. Anon* ohoui Sn^ar^ 1019, 9,2fo* 11,914- 
TMs appamtns ^ consists of a chute which is supported upon a steel tmnnioii of a 
rounded knife-edge design bearing bn aspaoial oast^M trannton block. The free end of 
the chute is counter-balanced by a pair of differeni^l leyars connected to the chute by 
two hardened steel links. The diHferential lerers are oounter-weis^ited, and have a series 
of hand weights which noay be nsed to give any decdred tonnage of cane per hour by balf- 
ton increments. The sutomatio feeder controls the carrier speed, snd is govemedat all 
times by the weight of the cane fed to the crusher (and not by the vcdume, as in the case 
of manual control), the qpeed of the cane carrier being automatically increased or 
decreased, and a uniform feed to omsher and mills ensured. Its advantages are that the 
extraction of the mill is improved by reason of the uniform quantity of cane fed, due to 
the even position of the top roll. Stoppages due to chokes are reduced. There is a 
reduction in the number of hands requir^ in the feeding process. It is now installed in 
a number of mills in Cuba, and in some it has been in operation for several orope without 
repair or adjustment. _ 


PnonvcnoN of AcatTONB and Alcohol fhom Canb Molabbss. John H* Northrop, 
Lauren H. Ashe, and R. R. Morgan* Journal of Induotrial and Enginsoring 
Chomutry^ 1919, U, No. g, 7;fd-707. 

Acetone was one of the substances for which the war created a greatly increased 
demand. Several processes for its production by fermentation have been described,^ but 
in one of the best known of these, that of Fbhnbach,^ in additi<ni to the acetone there is 
formed about twice as much butyl alcohol, for whioh there is only a limited demand* 
Using an organism which has been named JBaeillus aootoothylieum, and is isolated from 
old potatoes, a process has been developed by the authors in whioh by the fermentation 
of cane molasses both acetone and ethyl alcohol are obtained. In large scale expedriments, 
using a specially designed plant (of which a description is here given), tibe yield of acetone 
and ethyl alcohol averaged 9*0 and 22*4 per cent, vespeotively of the total sugars present. 


Factohs AFFXCTiKo THE Hardnbss OF GuR. T* S. SwodL Agtiouliwal Journal of 
India, 1919, 14,111, 4S1-4S9. 

Hardness is an important condition in the successful storage of ^urduringthe monsoon 
in India, and it would seem to depend upon a number of factors. In addition to the 
glucose ratio (reducing sugars per 100 of sucrose), which may be affected by the ripeness and 
condtion of the cane, and by the way in which milling, clarification, and boiling are carried 
out, it would seem from the author’s observations that the nature of the salts entering into 
the composition of the crude sugar has an important infiuenoe upon its hardness and 
keeping quality, due evidently to the hygrosoopicity of the salts, the amount of which 
(Bolublo in water) may vary from 1*08 to 1*58 per cent. Some samples of gur taste 
sweet, others are distinctly saline; and it is concluded that it is the salts of the soil upon 
whioh the cane has been cultivated, and also the water which has been used for irrigation! 
that must be considered largely responsible. This seems to be borne out by analyses 
made by the Qoveniinent Agricultural Chemist, Bombay, who found that two samples 
of water used in the case of two samples of gur contained high quantities of magnesium 
salts and especially chlorides. A change in the glucose ratio may occur during storage, 
and this is a point which has yet to be studied by the author. 


OoMFosiTioK OF THE SoROHUlf Plant. J*J^ Willamau, R* M* West, D* O. Spriesters^ 
bach, and G* E* Holm* Jownal of AgrieuUural Rtaoareh, 1919,18, No. 1, 1-Sl* 


iMade by The Fulton Xron Works Co., St. I^ouis, U.S.A. 

* U.K. Patent, U,371; U.S. Patents, 1,591,321; and 1,044,363. 
s A process similar at least to the original Fernbach nroeess has been developed in 
England by Br. Wbisshan. Xt has been used successfully in this country and in Canada. 
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Canb Dbtbrioiiation in Antigua, B, W. I. Leo L. HenzelL La.l^lanter, 191% 62^ 
No. 25, $95. 

It is concluded that the lower sucrose content of the cane milled by the Antigua 
Central Factory, as compared with that of earlier years,^ is explained by the following 
statements:—(1) A considerable amount of unripe cane is ground at the factory, usually 
at the beginning of the season, it being impossible to take off all the cane in the good 
reaping months. Three or four weeks longer would remove this difficulty* Different 
varieties mature much more rapidly than others; and if the planter wished he could 
arrange to cut such varieties during the first month of the reaping season, giving the 
others a better opportunity of coming up to the standard. By sending samples to the 
ffictory for testing, the result would probably be a gain in weight for him, as well as 
an increase in sucrose content for the factory. (2) The cane now carries a large amount 
of tops, roots, and trash; whereas in former days, when muscovado sugar was made, 
the stalk was well topped and cleaned, in order not to increase the gumminess of the 
juice and thus affect the quality of the sugar. Now weight is the only consideration. 
(3) Cane that has been cut for several days and is positively stale, is ground 2 days 
a week, Monday and Tuesday. Monday at present is a holiday for the field labourers 
but efforts are being made to abolish this custom. (4) During the past four years, 
cane from estates upon which a large portion ol the crop bus been left standing, and 
has consequently decreased in sucrose content, has been ground. (6) Diseased, burnt, 
and badly grown cane has been crushed. It is the firm belief of the author that the 
cane ground by the Central has not actually deteriorated, but that its fall in purity is 
to be explained by the causes enumerated above. It is intended to remedy these, as 
far as possible. 


Markbi) Effect of the Piioduots of Nitrogen-fixing Bacteria ano of Nucleic Acid 
UPON Stimulating Plant Growth. W. B. Bottomley. Chemical Trade 
Journal, 1919, 65, No. 1696, 566. 

It is now claimed by Prof. Bottomlev that he has shown that the products formed 
by Azoiohacier chroococcum have a marked efiect in increasing the rate of growth of jdants 
of Lemna minor*^ in water culture, while the derivatives of nucleic acid (which he has found 
can be extracted from peat®) are also able to act as accessory substances. When added 
separately to the culture solution these materials increased the number of plants from 
1,817 to 96,921 and 80,179 respectively; but when added together [the number found 
was about 293,171, which figure was nearly equal to that obtained with peut, namely, 
292,164. B. radicicola has an effect similar to that given by A. ehrooeoccum, whereas 
a control test using the ash alone gave no result in respect of rate of multiplication. 
It is, therefore, concluded that it is these substances that are so essential for the com¬ 
plete metabolism of the plant under consideration, and that normal growth and vigour 
cannot be maintsdned for any length of time in their absence. 


On thb Usb of Phosphates for tub Clarification of Cane Juices. Migaku Ishida. 

The Sugar Industry, 1919, 6, No. 6, 25. 

This writer reports that his experiments have shown that on acidifying cane juice by 
the addition of calcium acid phosphate, a considerable quantity of dissolved lime and pectin 
remains suspended, from which the conclusion was adduced that alkaline phosphate would be 
more efficacious. Therefore, a number of different alkaline clarifying agents were prepared 
with soda and ammonia as the bases, and both juice and molasses were treated with them. 

1 1919, m. 

• That is, duck weed, which forms a green coating on frobh water ponds and ditches. 
It is of extremely simple structure ;>nd is the smallest and least differentiated of flowering 
plants. 

9 LS.J. 1914, 238, 536; 1916, 96, 117, 192, 616, 577; 1916, 222, 233, 357, 472; 1917, 284, 429. 
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It is stated to have been found that although sodium phosphate is effective it increases the 
soda content, and also has a tendency to invert sucrose, if the quantity is high. On the 
other hand, ammonium phosphate is said to have shown a remarkable effect in this direction 
without causing any increase in the amount of alkalis, while the non-sugars including 
pectin were eliminated in amount proportional to the increase in the quantity of ammonia 
in the reagent. Thus di-ammonium phosphate proved more efficient than the mono¬ 
ammonium salt. 

Cuoss I’oLLiNATioN OP SuoAii Canb. H, B. CowgUL Joumal of the Department of 
Agriculture and Lahm of Porto Mieo^ VoL III, No, i, 1919, 

This short paper summarizes the results obtained by the author in crossing sugar canes 
during the previous four years in Porto Rico. His conclusions are (1) sugar cane can be 
pollinated from outside pollen and by this process a considerable number of seedlings can 
be produced; and (2) characters of the parent varieties are combined in the seedlings by this 
process. The methods adopted are described in detail, but show no novel characters, being 
essentially tho same as those adopted in Java and elsewhere for many years. The results 
are summarized for 1916-16,1916-17,1917-18, and 1600, 2689, 1794 seedlings were produced 
in these years respectively. The effect of crossing is judged by the colour of the parents 
and the seedlings produced and “ some other characters.** It is, however, rather doubtful 
if colour is a reliable character, for this has been known to break down completely in selOng 
many varieties of canes, all manner of colour variations appearing in the resultant lots of 
seedlings. The author states that he has found it advisable to judge of the inheritance of 
characters by taking whole groups of seedlings lather than individuals, because of the ever¬ 
present chance of selfing in varieties where the pollen was not wholly sterile. Cowgill 
has noted two varieties which are nearly pollen sterile in Porto Rico. When these varieties 
were selfed, he never obtained more than five seedlings out of several hundreds of seeds 
planted, whereas full lots were obtained when the arrows had been crossed with foreign 
pollen. These observations are on tho right lines, but the literature quoted shows that the 
author is unacquainted with recent work in Java and India, where considerably greater 
progress has boon made during late years. It is hoped to give some details of this work in 
a future number of this Journal. 

Natuek of the Polyphenol oh Tannin causing Colour Changes op the Juice. 

F. W. Zerban. Journal of Industrial and JEngineering Chemistry^ 1519, 11, 
No, 11, 1034-1036, 

In a previous paper the author has shown that a source of colour in cane juices is 
the reaction taking place between a polyphenol derived from the cane and the iron 
salts produced by the action of the vegetable acids on the mill rollers, oxidases also 
playing a part,* He has now investigated the nature of this polyphenol. It is not 
pyrocatechol, as was proved by digesting sliced cane tops in a bottle with benzene, 
evaporating the abstract, dissolving the residue in water, when negative tests were 
obtained, it being impossible to obtain even the iron reaction. In further examining this 
matter, cane tops were sliced into boiling water, and the extract treated with a slight 
excess of lead nitrate solution, it having previously been established that the polyphenol 
is not precipitated by this salt, though normal lead acetate throws it down completely. 
After treating the filtrate with a normal lead acetate solution, the precipitate obtained was 
suspended in water, and decomposed with hydrogen sulphide. After filtering, the 
solution was rapidly concentrated under diminished pressure, and dried finally in vacuo. 
This residue was further purified by extraction with anhydrous ether (in which the 
polyphenol is almost insoluble), and digested with alee hoi (to separate insoluble gummy 
substances). Finally the alcoholic solution was evaporated to dryness and the residue 
dried in a vacuum desiccator over sulphuric aci d. ___ 

I IMS, 661; 1M9,180. 
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This purified polyphenol was then examined more closely* It ^as found to be 
soluble in wateti alcohol, acetone, and ethyl acetate; but practically insoluble in ether, 
beniBene, and chloroform. It gave a precipitate with gelatin«8alt solution, a reaction 
generally considered characteristic of the tannins and not of the simplmr polyphenols 
(except perhaps gallic acid). Ferric chloride and sodium acetate gave a green colour; 
and stannous chloride in concentrated hydrochloric acid developed a pink coloration* It 
responded to Allen’s delicate reaction with an ammoniacal solution of potassium ferro- 
cyanide; while its behaviour towards other reagents made it appear that it belong to 
class ha in Procter’s classification.^ Heat alone produced pyrocatechol, and no pyrogallol; 
dilute acids gave rise to phlohaphene and protocatechuic acid, but not ellagic or gallic 
acids ; whilst potash fusion yielded protocatechuic and acetic acids, but no gallic acid or 
phloroglucinol. It is therefore concluded by the author that the tannin of the sugar cane 
is a pyrocatechol derivative, closely resembling the oak tannins investigated by Trimble.*-* 
though not precipitated by Stiasny’s reagent, formaldehyde and hydrochloric acid.* 


Boiling House Data, thbib Inadequacy. E. W» Kopke* Sugar 1919^ 1, 

No. S, 17-19. 

An understanding of the attainable standards of eflSciency in a sugar factory is 
exceedingly advantageous; but often these standards are more or less indefinite. In the 
boiling-house the losses are in\ariably higher than in the milling department, and there 
is a greater fluctuation of factors affecting the yield, this tending to obscure the true 
efficiency of the work. Thus, a boiling-house recovery of 93*0 per cent, may be obtained 
in a factory not operated as efficiently as another in which this figure ^ docs not exceed 88. 
It is really necessary to take into account the purity of the juice or syrup in considering 
boiling-house lesults, or else the results may bo presented on a basis eliminating this 
variable factor. In order more fairly to judge the efficiency of the work, it is suggested 

that in the well-known formula: ? , the actual figures for S and if be substi- 

J (S — M) 

tuted, but a constant value for J {as 86*0), this result being termed the “ boiliiig-house 
recovery ratio.” Obviously, this proposed formula* would not take into consideration such 
losses as generally are classed as ” undetermined ” or those due to fiiter-press work. It 
would only account for the sucrose lost in the final molasses, but this is just what one 
particularly wishes to know about. In a factory operating with one quality only of juice, 
which does not fluctuate, the results would be much more readily analysed, and the 
efficiency gauged more reliably; but in the boiling-house one can at least establish a basis 
for judging the results that will amount practically to the same thing as having a constant 
quality of syrup. It is of course evident that the factory dealing with very low purities 
has some disadvantage in the greater quantity of low-grade goods to be handled, and 
generally in a shorter period; but some of the poorest boiling-house results havo been 
obtained in factories that had very unfavourable conditions, and some of the best results 
under very adverse circumstances. 


On Anthoctanins. fV. C. de Graaff, Ckemisch Weekblad, 1918,182 ; through Arehief 
voor de Suikermdustrie in Nederlandsch-Indie, 1919, 37, No. 35, 1704-1721. 

A review is given of the literature relating to these important colouring matters, 
dealing particularly with their occurrence in plants, their localization, their constitution, 
their differentiation, their formation, and lastly their physiologicRl significance. 

J. P. O. 


1 JL Hoc. Chetn. Ind., 1894, 13, 487. 
t «« Tannins,” 3, p. 90. » them. Centr., 1908, 3, 1882. 

* By boiling-house recovery is meant the sucrose in the commercial sugars per 100 of 
sucrose in the mixed Juice. 

«/, S and M represent the “apparent” (or giavity) purities of Juice, syrup, and molasses 
respectively. 
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Review of Recent Patents.’ 


UNITED KINGDOM. 

(^•KtrruiFVGAL FOR THE Glauxficatiok of Raw Oane Juice. Wilhelm Mati $ s » 
lS$f448 (16y5S8). Application date, October 10th, 1918; complete accepted, 
October 10th, 1919. (Three figures.) 

A particular application of this invention is stated to be the treatment of juice coming 
directly from the mill. It is of the type in which the solids are progressively deposited 
upon a filter-cloth through which the liquid passes away, the unsoparated material being 
prevented from coming into contact with the filtering surface. As is shown in the drawing, 

the separating-drum is made up of two conicl 
members i, 2 carried by a hollow shaft J and a solid 
shaft 7 respectively. In the figure the drum is 
shown in separating position. The material is fed 
by a pipe 5 to the cone 1 in the direction of rotation 
and passes down the CDne to the filter surface 8 y 
which is arranged over a grooved plate 10. Solids 
28 are deposited on the conical surface, and the 
liquid passes away through the filter to the chamber 
11 and escapes through the re-curved channel IS to 
the receiver 16. After the separation has proceeded, 
the material passes over the rim ^ which is of greater 
diameter than the inner edge of the filter surfaces. 
Then the supply is stopped, the dium is lowered into the receiver 17, and the two parts 
separated, the lower part resting on the support 22. Lastly, the solids escape from cone 1 
and are thrown from the filter. The lower end of the shaft 7 is supported in a bearing 
carried by spring arms 1^. _ 

Centrifugal. Robert Williamson, of Pott, Cassels & Williamson, Motherwell, 
Lanarkshire, Scotland. 133,195 (17,673). Application date, October 29th, 1918 ; 
complete accepted, October 9th, 1919. (Two figures.) 

Certain materials while being separated in a centrifugal machine from the liquid with 
which they are mixed do not spread uniformly, but become arranged in a conoidal form, 
making dehydration unequal, and rendering it difficult to attain full charge of the basket. 
It has already been proposed to fit within the basket an axially movable structure adapted 

in one position to close a discharge opening in 
the lower end of the basket. Such structure has 
in one case been formed as a dome which in its 
upper position closed the opening and in lowered 
position exposed the opening. It has also been 
proposed to fit within the basket a sleeve slidable 
on the spindle and having a bottom flange adapted 
in the lowered position of the sleeve to close a 
discharge opening in the lower end of the basket. 
Neither of these proposed constructions answers 
the objects of this invention. 

Therefore, fitted in the interior of the basket 
1 of the centrifugal machine is an axially-movable structure 2 which serves as a lateral 
boundary for the space within the basket, as a bottom for the basket, and as a discharge 
valve. It has a vertical or inclined lateral wall, a lower flange 3, and an upper flange 4 . 

1 Copies of specilications of pateuts with their drawings can be obtained on application 
to the following:— Kingdom: Patent OiTice, Sale Branch, 25, Southampton Buildings, 
Chancery Lane, London, W.C. (price, 6d. each). United States: Commissioner of Patents, 
Washington, DC. (price 5 cents each). Ftance: Llxnprlmerie Rationale. 87, rue Vieillt du 
Temple. Paris (price, 1 fr. 06 c. each). 


nc.i. 




67 




The International Sugar Journal. 


CoNVEYOUB FOK MoULDS USED IN CHOCOLATE MaNCJFACTUHE. E- SUVy. 1SS,9SS {4981 
of 1917). Date of application, March 17th, 1917. Me yet accepted* 


Evaporator, in which the Vapours are Compressed. P. £. Matter, of Aarau, 
Switzerland. 124,732 (6640). Date of application, March 17th, 1919; Con¬ 
vention date, March 28th, 1918. Not yet accepted. 

In a triple effect apparatus, the vapours from all three bodies are compressed and used 
for heating the second and third bodies. 


Evaporator, in which the Vapours are Compressed. A/rf.-C^s. Kummler & 
Matter, of Aarau, Switzerland. 1S3.716 (17,387). Date of application, 
October 24th, 1918 ; Convention date, February 26th, 1918. Not yet accepted. 
In an evaporator, the vapour generated by the liquid under concentration is com¬ 
pressed and passed into the heating coil of the apparatus. A portion, however, of this 
compressed vapour may be led into a perforated coil to facilitate the generation of 
vapours.” _ 

Evaporator, in which the Vapours auk Compressed. E, Morterud, of Moss, 
Norway, 130,SSS (15,963 of 1918). Date of application, October 2nd, 1918. 
Convention date, November 23rd, 1917. Not yet accepted. 

In a multiple effect apparatus, the vapours generated in the last evaporator of the 
series are compressed and used to heat the first body. 


Preparation of Decolorizing Carbon prom Peat. John W. Leadbeater, 133,572 
(13,111). Application date, August 13th, 1918; complete accepted, September 
13th, 1919. 

Peat is dried, finely divided, mixed with powdered caustic lime, carbonized and extracted 
with a suitable acid, as hydrochloric, all as described in a prior specification of the inven¬ 
tion.* The carbon obtained is mixed with 25-60 per cent, of fuller’s earth, kioselguhr, or 
hydrated aluminium silicate, the addition of which substances has the effect of preventing 
very fine particles from passing into the filtrate, while also providing a more efficient 
deoolorizer. This preparation gives effective results in treating vegetable oils, the carbon 
seemingly absorbing one kind of colouring body and the fuller’s earth another, so that the 
combination of the two agents produces a better effect than either singly. 


Machine FOR MAKING Fondant. Thomas Stevens. 132,158(1831). Application date, 
January 24th, 1919; complete accepted, September 11th, 1919. (Throe figures.) 


Preparation of Sugar for Chocolate Manufacture. Peek, Frean & Co.. Ltd., 
John Carr, Arthur B Bradley, Joseph Baker & Sons. Ltd., and Rowntree 
& Co., Ltd. 132,200 (9826). Application date, April 17th, 1919; complete 
accepted, September 11th, 1919. 

According to this invention, a sugar is produced characterized by being in the main 
composed of rounded, soft and easily crushed grains 0*05 to 0*10 mm. diameter, and 
containing 2—3,per cent, of moisture and 5-6 per cent, of ** glucose.” It is prepared by 
** cooking ” a clarified and filtered solution of 65-65® Brix in a steam-heated coil a 
264-262® F,, and passing the hot concentrated syrup through a “transformer” already 
described in previous specifications. ^ It is claimed that the use of sugar of this kind 
made in the manner described improves the quality of the chocolate produced, while effect¬ 
ing economy in the cocoa butter that has to be added to facilitate the grinding and 
handling of the ingredients. 

a U.K. Patents 28,296 and 28,297 of 1903, and 4112 of 1904. 
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Fjekdinq Cuocolatji to WaATPiNo Machinbs. Richard Leumann. 1S7,8^!}8 {14^477). 
Application date, Juno 4th, 1919; complete accepted, June 10th, 1919 ; Conren- 
tion date, June 7th, 1918. (Five figures.) 


Bbbt HARVBBTBtt. JuUus H, JacobsoTi. 184fS6£ {1X,S10). Application date, July 
10th, 1918; complete accepted, March 27th, 1919. ^hree figures.) 


Usb of Beet for making Imitation pRsaERVED Fruit. T, Oxley, 131^797 {18,9£4 
and £0y664)» I^ate of application, November 19th, 1918; complete accepted. 
Beet is cut into pieces of the size and shape required, and boiled till soft, suitable 
flavouring and colouring matter and a small quantity of salt and tartaric and citric acid 
and sugar, if necessary, being added. The whole is bottled, or canned, or it may be sold 
in the dried state. _ 

Evaporation of thb Olimbino or Falling Film Type. James Reavell and the 
Kestner Evaporator & Engineering Co* Ltd. 130481 {1£,96£), Appli¬ 
cation date, August 9th, 1918 ; complete accepted, July 31st, 1919. (One figure.) 
In evaporators of the climbing or falling film type, it is essential for efficient and 
regular working that the liquor should be heated before it enters the tubes. Hitherto, 
this has been done by means of separate and independent bodies, shells, or calandrias, in 
which heating tubes are fitted. Now, however, the separate body is eliminated, the heat¬ 
ing being poriormed in the same body as chat in which evaporation takes place. In the 
interior of the evaporator casing, in addition to the usual tubes, one or more tubes through 
which the liquor passes before entering the evaporator tubes proper, are provided. In this 
way not only are fluctuations in the working of the apparatus prevented by the impossi¬ 
bility of the entrance of cool liquor, but the cost of construction is reduced, the quantity 
of piping and the number of fittings being considerably less. 


Manufacture of Apple Jam. Clarence H. Simpson. 183436 {3940). Application 
date, Februaiy 17th, 1919; complete accepted, September 4th, 1919; Convention 
date (United States), February 16th, 1918. 

Apple jam is made by chopping the iruit into pieces with the rind attached, cooking 
to a half-done condition, adding sugar, and completing the boiling process, terminating 
this, however, before the cells of the larger particles of the apples break so as to prevent 
the mass from becoming a pulp. A consistency between a preserve and a paste is thus 
obtained. 


FRANCE. 

Rbcovbry of Ammonia, Amines, Acins, btc,, from Cans and Beet Molasses and 
V iNASSES. Lucien Dupont. 485,597. Patented January 23rd, 1918. 

Almost all the nitrogen present in molasses and vinasses may be recovered by heating 
with sodium or potassium hydroxide (caustic soda or potash) to 300® C., when ammonia 
and amines (as trimethylamino) are volatilized, the residue being treated ** according to 
the solubility of the various salts it contains ” in order to recover acetates and oxalates. 


JAPAN. 

Preparation of Dboolorizing Carbon from Riub Hulls, etc. ^ U. Tokunga. 
31,604. Patented, October 8th, 1917. 

Rico hulls, fine rice straw, vegetable wax refuse, or potato refuse, are mixed with 
suitable amounts of magnesium chloride, and charred in a closed oven, the resulting carbon 
being treated with hydrochloric acid, and washed with water. 

~ 1 Through Chem. Abs., 1918, IS, No. 6, 820. 


59 







The International Sugar Journal. 

" UNITED STATES. 

Evaporator, providing means for the Separation op Crystals and the Prevention 
OF Entrainment. William E, Garrigues, of New Orleans, La., U.S.A. 
lyS89f9S5. Patented, April 1st, 1919. (Three figures). 

This invention applies to apparatus for evaporating liquids from which crystalline 
matter is precipitated during the process of boiling. Its calandria is so constructed that 
the heating diminishes progressively from the centre to the periphery, this being accom¬ 
plished by causing the steam to pass successively from the inner to the outer tubes by means 
of a series of baffle plates. The outer tubes are used as the downcomers, and the separating 
crystals are swept toward the centre to drop into a collecting vessel beneath. Another 
feature is that the vapour on the way to the condenser is made to pass into an elevated 
separating vessel, the bottom of which is connected by a barometric column with a vessel 
containing liquid. _ 

Process of Milling, the Juice heino withdrawn bv Suction Immediaiely it is 
Expressed. Guyon F. Greenwood, of Quebec, Canada. 1299,45S, Patented, 
April 8th, 1919. (Three figures). 

Means are provided for ^ * withdrawing the juice direct from the cane at the moment of 
crushing In the arrangement described, there is a suction nozzle, preferably of width 
equal to that of the mill roller. ** Its receiving end should lie so close to the stream of cane 
as to subject the fluid at the moment of crushing to the suction of the nozzle, so that air 
contained in the stream of fibre will carry with it into the nozzle all of the fluid at the 
moment when it is set free by the action of the crushing rolls.’’ Claim is made for 
apparatus having in combination rolls for expressing the juice from the cane, and means 
for removing the juice thereby expressed, comprising suction means having its inlet pre¬ 
sented in juxtaposition to the surface of one of the rolls immediately below the passing 
cane.” _ _ 

Mixing Dry Limb with LiauiDs. James W. Adams and Otto H. Egge, of 
Spreckels, Cal., U.S.A. 1,269,99^, Patented, June 18th, 1918. (Two figures) 

It is the purpose of this invention to bring a definite quantity of lime in contact with 
a certain volume of sugar solution (as, for example, in the Steffen process of treating 
molasses), and to do this in such a maimer that the common defects of the formation of 
unslaked lumps in the liquid, and the deposition of crusts on the walls of the vessel, are 
avoided, a proper admixture being secured. It consists of a vessel, containing a series of 
vertical cooling tubes having a central well, and a perforated cover-plate over the upper 
end of the well. Circulating means for forcing the liquid upward through the tubes, so 
that it flows over and through the plate, are provided. Further, there is a downwardly 
projecting casing equipped with a propelling fan, which casing extends into the circulating 
liquid, upon the surface of which the powdered lime is constantly projected. 

Juice Heater, Utilizing by-parsed Flub Cares. Julius 0, Frazier, of New 
Orleans, La., U.S.A. 1,311,386, Patented, July 29th, 1919. (Four figures). 

In accordance with this invention, the main flue for the products of combustion 
flowing to the chimney stack is provided with a by-pass, through which the gases are 
diverted by means of a damper. Located in the by-pass is a series of connected ducts 
or pipes presenting a long, tortuous passage for the juice, so that the heated gases may 
act upon it for a sufficient time. In order to increase the effect, and supplement furnace 
draft, the by-pass is provided with drait-producing means, such as a fan. The juice 
is forced through the tortuous passage by any suitable means. Should the flow of juice 
be stopped for any reason, the course of the flue gases is so controlled that they will pass 
directly through the flue to the stack instead of through the by-pass, whereby over¬ 
heating of the juice is avoided. Furthermore, provision is also made lor ready access 
to the pipes through which the juice flows for cleansing. It is claimed that the by- 
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paes very satisfactorily solves the problem of utilizing the waste heat in flue gases, 
because the installation in no wise interferes with the normal furnace operation. This 
is due to the fact that the gases may be directed wholly through the unobstructed main 
flue, or wholly through the by-pass. 

PttEPAEATioN OP Dbcolorizino Cabbon. RussbU W. MumfontiABBignoT to Refining 
Products Corporation)* 1,287,592. Patented, December 10th, 1918. 

Moist comminuted carbonaceous or vegetable matter is mixed with pulverized dolomite 
to form a plastic material, which is placed in shallow layers in metal trays, and subjected 
to a gradually increasing temperature rising above 800° C. The carbon thus obtained is 
quenched in water with exclusion of air, the mineral matter being removed as a sediment, 
and is dried in a rotating heated tube by means of the gases from the furnace. In a 
modiflcation, the dolomite is replaced by the product of the reaction of milk-of-lime and 
mono-calcium phosphate, and the carbon similarly dried by steam.* 

UNITED KINGDOM APPLICATIONS. 

Dbcoloiiizing anu PuiuPYiNo SuoAii. D. Grant, 30,S4t* December 6th, 1919. 
Evavokation. E. C. Hort. 30,821. December 9th, 1919. 

Boiling Pans pok Confectionkky. R. S. and T. N. McColL 30,772, December 9th, 
1919. 

Deliveiung MKASruBi) Quantities of Sugar into Bags. J. W. Crowther. 31,610. 
December 17th, 1919. 

Purification op Liauiiis Elbctrolyticai.ly A. S. Gush 31,642. December 17th, 
1919. 

Centrifugals. G Swinden and R. Webster. 31,724* December 18tb, 1919. 
Indicating Density of Liquors. C. Butters & Co. 32,410. December 24th, 1919. 
Tinning Syrup. B. M. Jager. 32,047. December 22nd, 1919. 

Evaporator. Soc Anon d*Exploitation de Provides Evaporatoires Systime 
Prache et Bouillon. 32,140. December 22n(i, 1919. 

Manupactuhb of OoNFKCTioNKia. J. Baker & Sons and C. A. Fankhauser. 69. 
January 2ud, 1920. 


UNITED KINODOM COMPLETE SPECIFICATIONS ACCEPTED. 

Kectipication op Alcohol. E. Barbet et Fils et Cie. 107,975 {9659), October 14th, 
1914. 

Lactose Manufacture. G. Martin. (1) 135,614 {19,692). November 28th, 1918. 

(2) 135,969 {20,836). December 18th, 1918. 

Trbatbcent of Kbsidubs containing Carbohydrates. J. Effront and A. Boidin. 
122,405 {131). January 17th, 1918. 

Filter Presses. R. W. Webster. 135,976 {21,057). December 17th, 1918. 

Alcohol Manufacture. Elektrizitatswerk Lonza. 134,521 (19,573). October 27th, 
1918. 

Transporting Chocolate Moulds, etc. E. L. A. Savy. 123,988 (4981), March 17th, 
1917. 

Evaporator. (1) E. Shaw, 136,651 {21,286). December 19 th, 1918. (2) Soc. id non, 
d^Exploitation de Procidis Evaporatoires Systime Prache et Bouillon. 
137,052 (32,140). December 24th. 1918. 

Dboolorizino Yeobtablb Carbon. C. E. and S. P. Eastick, 136,875 (20,971). 

_ December 16th, 1918. __ 

» See also U.S. Patent, 1,286,187; 1919, 367. 
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United Kingdom. 


IMPORTS AND EXPORTS OF SDGAR. 
IMPORTS. 



Twelve Months ending December 31 st. 


1916. 

1917. 

1918. 

1919. 

Unrkpinei) Sugars. 

Tons. 

Tons. 

Tons. 

Tons. 

Russia. 

.... 

.... 



Netherlands. 


1,815 

7,691 

1 

Belgium. 

.... 

• » • • 


770 

France . 

- - * - 

# * tf • 

r 

8 

Java . 

281,676 

270,702 

186,193 

172,646 

Philippine Islands . 

67,224 

6,465 

* .. 

4.760 

Cuba . 

654,453 

699,352 

823,901 

674,528 

Dutch Guiana. 

2,466 

2,518 

3,012 

1,446 

Hayti and San Domingo .. 

4 

• • • • 

.... 

.... 

Mexico . 


- - . * 


.... 

Peru . 

55,613 

50,893 

41,696 

76,808 

Brazil . 

9,196 

23,502 

8,325 

7,239 

Mauritius .. 

80,629 

31,268 

94,416 

153,635 

British India . 

47 


42 

5,009 

Straits Settlements. 





British West Indies, British 





Guiana & British Honduras 

68,759 

129,392 

116,914 

114,666 

Other Countries . 

2,903 

2.131 

2,909 

19,313 

Total Raw Sugars . 

1,122,969 

1,218,039 

1,284,099 

1,129,708 

Rbfinbd Sugars. 





H ussia . 

.... 

.... 

.... 

782 

Netherlands . 

4,276 

6,845 

6,003 

20,799 

Belgium. 

.... 

•. •. 

• •.. 

6,903 

Franco . 

1 

1 

12 

33 

Java . 

94,615 

71,841 

493 

117,906 

United States of America .. 

267,048 

37,629 

5,276 

223,747 

Argentina. 

251 

2 

83 

11 

Mauritius .. 

27,969 

19,854 

4,171 

24.709 

Other Countries . 

16,238 

33,297 

6,514 

73.869 

Total Refined Sugars .. 

410,389 

169,470 

21,661 

467,769 

Molasses . 

120,800 

139,218 

65,697 

128,703 

Total Imports . 

1,664,168 

1,626,727 

1,371,247 

1,726,170 

EXPORTS. 

British Rbfinbd Sugars. 

Toub. 

Tons. 

Tons. 

Tons. 

Denmark . 

1 

.... 

.... 

.... 

Netherlands . 

.... 

.... 

.... 

2 

Portugal, A zor6s,and Madeira 

1 

.... 

.... 

.... 

Italy . 

1 


.... 

.... 

Canada .^. 

.... 

1 

• • • • 

1 

Other Countries . 

4,472 

1,089 

884 

1,266 

Foreign & Colonial Sugars. 

4,475 

1,090 

804 

1,259 

Refined and Candy. 

934 

104 

933 

3,900 

Unrefined . 

3,265 

612 

208 

33,986 

Various Mixed in Bond.... 

.... 

.... 

.... 

..«• 

Molasses . 

851 

32 

15 

9,233 

Total Exports. 

9,626 

1,838 

2,020 

48,378 


Weights^calculated to tho nearest ton. 


02 















































United States. 

(Willett f Cray, 

(Tons 0 * 2,240 Iba.) 

Tons. 

Total lieceiptB January Ut to December 24th... •2,844,054 
Receipts of Refined ,, ,, .... — 

Deliveries ,, „ .. .. 2,844,054 

Importers* Stocks, December 23rd . — 

Total Stocks, December 23rd. 20,544 

Stocks in Cuba, December 23rd. 41,962 

1918. 

Total Consumption for twelve months .. .. 3,495.606 


1918. 

Tons. 

2,157,611 

2,157,611 

11,387 

139,614 

1917. 

3,683,599 


Cuba. 


Statement of Exports and Stocks of Sugar, 1916«1917, 
1917-1918. AND 1918-1919. 


1910-17 

(Tons of 2,240 lbs.) TODB. 

Exports. 2,884,284 

Stocks . 31,971 


1017-18. 1018-19. 

Tons. Tons. 

2,971,089 .. 3,538,536 
273,191 .. 284,162 


Local Consumption 


2,916,256 

84,400 


3,244,280 8,822,688 

95,700 .. 82,000 


Receipts at Portfl to October Slat. 3,000,655 


3,339,980 .. 3,904,688 


ffavanat October Sht^ t9l9 


J. Quma.- L. Mbjbk. 


United Kingdom. 


Sta'ibmrnt or Imvoutb, Expouts, and Consumption of Sugar for Twelve Months 
BNDiNfi Dbcbuhbr 31bt, 1917, 1918. 1919. 




Imports. 


EXPORTS (Foreign). 


1917. 

1918. 

1919. 

1917. 1918. 

1919. 


Tons. 

Tons. 

Tons. 

Tons. Tons. 

Tons. 

Refined .. .. 

. 169,470 

21,561 .. 

467,759 

104 .. 993 

.. 3,900 

Raw . 

.1,218,039 

. 1,284,099 .. 

66,597 .. 

1,129,708 

128,703 

612 .. 206 

.. 33,986 
.. 9,233 

Molasses .. .. 


32 .. 15 


1.526,727 

1,371,247 

1,726,170 

748 1,216 

47,119 





llOMB Consumption. 




1917. 

1918. 

1919. 




Tons. 

Tons. 

Tons. 

Refined .. .. 



.. 153,691 

43.898 
.. 739.083 

393,806 

635,756 

Refined <iu Bond) in tlie United Kingdom . 

.. 713,932 

Raw . 



231,668 

.. 158,230 

36,211 

303,377 

45,937 

Molasses .. .. 



63,754 

Molasses, manulaotured (in Bond) in United Kingdom 

00,172 

86,169 

72,028 


Total. 


.. 1,223,117 

1,063,591 

1,650,904 

Uu Exports of 

British Refined.. .. 


1,090 

804 

1,269 




1,222.027 

1,062.787 

1,649,645 
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Sugar Market Report. 


Our last Report was dated 6th lleoember, 1919. 

The close of 1918 saw the Government in full control of the Sug^ar Market, and after 
a temporary period of relaxation during 1919, we enter the New Year under close 
Government regulation, with every prospect of its protracted continuance. 

The various questions arising from the recent Government Order regarding imports 
of sugar contracted prior to Slst October have been equitably adjusted by the Hoyal 
Commission. Such sugars are allowed to be taken by Idanufacturers apart from their 
official allotments and may be dealt in for manufacturing purposes within the maximum 
price of 115s. per cwt. duty-paid. 

The question of continued control in the United States is by no means finally settled 
by the President's signature to the McNary Bill; because it is not yet known to what 
extent the powers conferred by that enactment will be exercised. Latest cable advices 
:^m New York, however, suggest that the United States Government will refrain from 
purchasing; a decision which would dispose of any prospect of a buying combination with 
Europe such as existed over the past two Campaigns, and must entail perpetual competi¬ 
tion for Cuban sugars. Fortunately the important sales of some 1,500,000 tons already 
effected by Cuba will go far to satisfy the 1920 demands from miscellaneous quarters, 
leaving America and the United ELingdom as the principal competitors. 

In our lust Report we estimated that the Royal Commission would require to purchase 
some 400,000 tons to (‘omplete the needs of the United Kingdom for this year, on the 
basis of 1,200,000 tons imports; this figure may now be, perhaps, modified since the Food 
Controller has announced a further reduction in the rations, both for domestic consump¬ 
tion and manufacturing purposes. 

Without considering the purchases that have been made of 1920 sugars, it may be 
interesting to glance broadly at the World’s Crops in relatif)n to the demands of Europe, 
America and the East. To arrive at some approximate conclusion, it is first necessary to 
consider the Java position. It is estimated that the total stock in that island, as at 1st 
January, was about 250,000 tons, and it is reasonable to assume that the new Campaign, 
commencing May/June, will find that quantity practically disposed of. We are therefore 
left to deal only with the coming crop, which it is believed will not exceed 1,500,000 tons. 
Deducting 100,000 tons for local consumption and 800,000 tons Eastern exports during 
June to December, whilst allowing for a stock of 250,000 tons at the end of December, the 
quantity remaining for export to the West is 400,000 tons. Allowing that the Eastern 
demands will be satisfied by the shipments from Java (and the quantity which Japan will 
receive from Formosa), we have to consider only the requirements of Europe and America. 
The irregularity of harvesting periods renders impossible anything but a rough computa¬ 
tion for the actual year January/December 1920 ; and we have to assume that the crops 
coming into sight next Autumn will roughly balance the quantities already disposed of ex 
the corresponding crops of 1919. 

Omitting Holland, Italy, and Central Europe as self-supporting, the following table 
expresses the conclusions we reach ; — 


Requirements 
(iu^tliousands of tons) 

United Kingdom . 

United States of America. 

France (including exports). 

Switzerland . 

Iievant. 

Norway . 

Spain .. .. . 

Canada . 

Sundries. 


1200 

4700 

700 

110 

100 

80 

40 

300 

,00 


Supplies 

(in thousands of tons.) 

Java (to the West) . 

Cuba (for export). 

Louisiana . 

Porto Rico. 

Hawaii. 

U.S. Beet. 

PhUlppines (to U.S.A.). 

Mauntius. 

British West Indies and Bemerara .... 

San Domingo. 

Peru (for export) . 

Brazil (for export).. : . 

Argentina (for export). 

French West Indies and Reunion 

France (beet crop). 

Czech o-Slovakia . 

Sundries. 


400 

4300 

115 

425 

000 

700 

70 

200 

300 

180 

70 

30 

60 

100 

166 

300 

50 


7380 


8005 


10 & 11, Mincing Lane, 
London, E.O. 3, 

January 12th, 1920. 


H. H. Hancoc!K & Co. 
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Notes and Comments. 

The Sus:ar Equalization Board. 

The McNary Sugar Control Bill empowering the President to continue the 
United States Equalimtion Board in office during 1920 was signed by President 
Wilson at New Year. But the latter evidently came to the conclusion that it was 
too late to maintain any effective control of sugar or to secure any regular supply 
at a reasonable price, so official announcement has been made from Washington 
that the Equali^sation Board is not after all to continue operations, but that the 
market is to be left to operate under the usual laws of supply and demand. The 
new Act, however, maintains the licensing power of the Board as regards domestic 
producers during the first half of 1920 ; thereby, any transactions which in popular 
phrase amount to “ profiteering’* may result in the discontinuance of producers’ 
or dealers’ licences. By this means it is hoped that the interests of the consumer 
will be maintained against exorbitant prices. Finally, it may be observed, the 
President still holds the power to put the Equalization Board in control again of 
sugar transactions, should the occasion arise. But it is not expected that he will 
readily take this step, if only for the reason that members of the Board themselves, 
if it is con-ectly reported, liave advised the President that it is better not to 
intervene further in the sugar situation, but rather to let the sugar market have 
free play. When the McNary Bill was introduced in the late summer, it was 
proposed os a means to enable the American Food authorities to purchase the sugar 
crop of Cuba. But the delays experienced in the passage of the Bill let the oppor¬ 
tunity slip, and it is now recognized that there is no longer the control over Cuban 
sugar that existed a year ago; it is hence unlikely, in the opinion of the U.8. 
Government, that they could now step in and purchase Cuban sugar, save at an 
increase in the price to the consumer. 

There seems little doubt that the sugar trade in the States will welcome this 
decision to leave them a free hand withm certain limits, for criticism of the 
Government methods of control has been for some time persistent and unanimous. 
But from the British point of view, the long series of delays since last August in 
deciding whether or no the Equalization Board was going to join with the Royal 
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Commission in acquiring the present Cuban crop have been decidedly unfortunate. 
Unquestionably, the Royal Commission would have been glad to enter the Cuban 
market months ago, but they appear to have held their hand in the belief that the 
American Board would get a fresh lease of life with the same opportunities as last 
year, and it was obvious that a co-operative deal by the Board and the Commission 
combined would be the best solution of the problem of getting the needed sugar 
supplies at a reasonable rate. But obstacles and delays intervened—whether due 
to the ineptitude of politicians or to strong pressure from the American sugar 
trade, we prefer not to express an opinion. But we notice that Senator McNaby, 
representing the consumers’ point of view, criticises President Wilson strongly 
for having refused to purchase sugar last summer “when urged to do so by the 
Sugar Equalization Board.” 

The immediate result for us in this country on the facts thus revealed is that 
the Royal Commission can hardly expect any further co-operation from its foraier 
partners in the task of buying Cuban sugar, but will have to act for itself and 
secure what it can of the balance of the Cuban crop on the best terms available. 
Unfortunately, the adverse exchange, and the strong demand from the United 
States for sugar to satisfy the present abnormal American conwumption, will not 
assist matters for us ; and one anticipates that what sugar we do secure will oidy 
be obtained at a cost that will leave no option but to raise the price in this country 
still further to the consumer. 


Prices in the United Kingdom. 

The last rise in retail prices was made in November when Cubes were put up 
a penny a pound from T^d. to 8|d. (and other sorts 7 >r() rata). But a further lise 
has been anticipated for some weeks, and has just lately been semi-officially 
foreshadowed. It is fully justified by the circumstances, and the only ostensible 
reason for delaying it further is the inconvenient effect on the uninstructed 
populace that successive rises in food prices bring in their train. 

Meanwhile, the ration has been reduced, from January 19th, from 8 oz. to 0 oz. 
per head, and the allotments of sugar to catering and other establishments have 
been curtailed by 25 per cent. The Royal Commission’s price for domestic supply 
remains at 66s. duty paid ex warehouse, but confectioners have now to X)ay as 
much as 11 Os. for their supplies, while free sugars, the maximum price of which 
is fixed at 120s., have lately changed hands, in the case of White Javas, at 118s. 
per cwt. duty paid. According to Connal & Co. small purchases of Cuban sugars 
have been made lately at the equivalent of 74s. 8d. per cwt. c.i.f. America for 
prompt shipment, and at 67s. lOd. c.i.f. for April. At these figures it is obvious 
that the domestic supply price with us cannot continue indefinitely at 66s., but it 
will be noticed that the Royal Commission’s present policy is seemingly to sub¬ 
sidize the consumer at the expense of the trade sugar users, in order to keep the 
former contented. 


Plantation White Sugar Developments. 

For some time past we have held to the opinion that it would not be long ere 
big sugar producers like Cuba ceased to be satisfied with the r61e of supplying 
raw sugar to refineries in other countries, and instead took steps to produce in 
their own sphere of operations white, if not refined, sugar ready for consumption. 
In our last issue our Cuban correspondent reported that several Cuban factories 
have already started to turn out their whole output in white sugar, and others a 
part of their crop. It is expected that the success and the experience gained this 
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season will lead to an extension of the practice. We have ourselves inspected a 
sample of practically refined cane sugar received in this country from Cuba, the 
quality of which is above reproach: and we gather that Havana merchants are 
prepared within the very near future to offer lx)th washed crystals and refined to 
the world’s sugar market. Cuban white sugars have already come to hand in this 
country: they are described as being of the very best quality, white not yellow 
tinged, possessing a good sparkle, exceedingly well boiled, and even and regular 
in the grain. It is clear, then, that Cuban sugar producers have not been slow to 
realize their opportunities, and that they are evidently bent on putting them> 
selves at an early date in a position of comparative independence of the sugar 
refiners, especially those of the United States. 

Their inclination to go in for the manufacture of direct consumption sugars 
will be further increased by the report prepared by a special envoy of the Cuban 
Government, Mr. H. J. de Mesa, on the condition of the European beet sugar 
industry. This gentleman, who has just returned from an extended tour of the 
European sugar districts, is firmly convinced that European beet will not be a 
menace to Cuban cane sugar for a very long time. He is therefore insistent that 
Cuba should make the most of her present opportunities. He points out that 
Europe wants white sugar and that therefore Cuba must make it in her factories 
and cease putting in the pockets of American refiners a huge profit, derived from 
the Cuban raws which they import, refine, and then re-export to Europe. Mr. 
DB Mesa states that Cuban factories have all the necessary machinery that a 
refiner requiies, save for the addition of bone-black filter installations. To bring 
a Cuban raw sugar factory to a refining capacity would cost only one-third of 
what a complete raw refinery would cost. Short of the production of refined 
sugars, almost any Cuban factory, Mr. de Mesa claims, could be arranged at but 
little expense to work one of the semi-refined or white sugar processes, thereby 
turning out a product which would command an increase in price on the world's 
market greatly in excess of the slight increase in the cost of production. 

The temporary elimination of Europe as a sugar producer has resulted in 
greatly strengthening the position of Cuba as a factor in the world’s sugar supply. 
Of the two biggest cane sugar sources—Java and Cuba—Java has for a consider¬ 
able time past made herself more or less independent of the refiners. During 
the war Cuba has been the mainstay of the U.S.A. Atlantic refiners, and to a 
lesser but still very appreciable extent of the British refiners, since they gladly 
took all her available 96° raw sugars: submarine dangers during the war and 
shipping difficulties during the armistice all tended to aid Cuba at the expense of 
other more distant sources of sugar, Java in particular. But now Cuba is very 
naturally desirous to eliminate if she can the refining control with its claim on the 
profits and by turning out finished sugar obtain the means to sell and ship her 
sugar direct to the consumer. There seems good reason to believe that she is in 
process of accomplishing this task before many years are out. The high prices 
the planters have received for their sugar the last few years have provided that 
one factor which previously they lacked, viz., financial independence, for they 
now possess, as we must assume, adequate capital to further their plans. 

The refiners, it is equally plain, are up against a big problem. In normal 
times the British houses are not so dependent on Cuba as are their American col¬ 
leagues on the Atlantic coast; but it cannot be assumed that if Cuba is successful 
in her new venture the British sources of supply of raw sugar will not attempt to 
follow her example. The high price of sugar has provided sugar producers gene¬ 
rally with just that surplus of capital that they stood in need of to enable them to 
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experiment in new prooesees, and before long Mauritius may not be the only 
British colony to turn out chiefly white sugars. The refining interests may indeed be 
forced in self-protection to act as their own raw sugar producers; it would at all 
events enable them (in case of necessity) to transfer their interests gradually 
to the centres of sugar production in the tropics. In other words, if the process 
of making and refining sugar in one (tropical) factory were some day to vanquish the 
present dual procedure of making raws near the caneflelds and refining overseas, 
the refiners would be forced to shift their spheres of work to the scenes of cane cul¬ 
tivation or else retire from the contest. The last word has not of course been said by 
them : but no one supposes either that the last process has yet been evolved in the 
economic manufacture of direct consumption sugars. 

New Patent Law in the United Kingdom. 

The Patents and Designs Act which became law in December, 1919, makes 
numerous alterations in British patent law of which the following are among those 
of most general interest to inventors and patentees. In the first place, the period 
of provisional protection is increased from six to nine months for all specifications 
lodged subsequent to March, 1919. The term of the patent is extended from 14 to 
16 years, for all patents having applications dated December 23rd, 1905, or later. 
It is not yet fixed whether fees are to be paid for the 15th and 16th years. A 
patentee other than a late enemy who has by the war suffered loss or damage 
including loss of opportunity may now apply in a simpler and cheaper manner than 
was before possible for the prolongation of the term of his patent. Any person 
who has acquired, or may acquire by assignment, licence or the like, any interest 
in a patent or design must now register his interest at the Patent Office. The 
grounds on which a patent may be opposed are enlarged, and may include the one 
that the invention has been published in any document published in the United 
Kingdom prior to the application. Undei certain conditions publication of an 
invention in a paper read before a learned society does not invalidate a patent 
subsequently applied for; but this is not a provision that should bo taken advantage 
of without professional advice, as it is fraught with great danger. 

Another new feature is that a patentee may apply to the Patent Office for his 
patent to be endorsed “licences of rightin which case he binds himself, in return 
for a liability to pay only half the usual renewal fees, to give to any person who 
wishes to use the invention the right to a licence on terms to be settled by the 
Comptroller in default of agreement between such persons ; the Compti-oller will 
be guided in his decision by an endeavour to secure the widest possible user of the 
invention consistent with the patentee’s reasonable rights. 

Again it may be noted that hitherto the law has been that if any claim in the 
specification is held to be bad the action fails, even though the claims in respect of 
which infringement is alleged are valid; but henceforward the American system 
of granting relief in respect of valid claims is adopted, the Court having discretion 
as to costs and the date from which the damages should be reckoned and as to 
causing the specification to be amended. It is also now provided that wheie a 
patent for the oiiginal invention is revoked, the Court or the Comptroller may 
order any patent of addition to become an independent patent. In such cases the 
duration of the patent is not to exceed the unexpired term of the patent for the 
original invention. 

The new regulations while securing greater justice to patentees in certain 
circumstances, are also mindful of the interests of the user, and more stringent 
conditions come into force to prevent the abuse of monopoly nghts. It is now 
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enacted that patents are granted not only to encourage invention, but to secure 
that new inventions shall so far as possible be worked on a commercial scale in the 
United Kingdom without undue delay; and the Act sets out a number of circum¬ 
stances under any of which the monopoly rights shall be deemed to have been 
abused.'_ 

Sugar Prices in South Africa and Australia. 

As in Australia so in South Africa there has recently been a conflict of 
opinion politically between the sugar producers and the sugar consumers as to a 
fair price for that article of food. The increased cost of production of sugar in 
Natal during 1919 led the plantern to revolt against the price of £22 per ton 
which in February last the Government fixed for the producers. They sent a 
deputation to Pretoria in October with instructions, if we understand aright, to 
induce the Government of South Africa to allow them a producer’s price of say 
£35 per ton, and to accord the industry some protection from overseas competition 
for a period of years. General Smuts for the Government gave a cordial hearing 
to the producers’ representatives; but it was evident that he had also to consider 
the demands of the consumer, for in the end the Government would only concede 
the price of £29 os. per ton including excise, or £28 5s. net, as the producer’s 
maximum price, but they agreed to a temporary protection of Jd. per lb. (£4 13s. 4d. 
per ton) on the selling price of imported sugars. The price at which the whole¬ 
salers might sell to the retailer was fixed at Sis. 3d. per 1(K) lbs. while the retailer’s 
maximum to the public was limited to 4^d. per lb. in Durban and 5d. elsewhere. 

No over generous sum, it must be said, having regard to the world’s price. 
But even at this moderate figure the consumers in South Africa have been talking 
in their press about being robbed by the producers. Yet the 5d. per lb. compares 
very favourably with the 8|d. per lb. which the British citizen has to pay for his 
best sugar (even when we allow for 2|d. being for sugar duty); moreover it is 
quite on the cards that in a few weeks the price will go up another Id. or 2d. It 
certainly would do so now if the public were charged anything like a commen¬ 
surate price for the sugar the Koyal Commission have lately purchased. We 
believe that South Africa has been blessed so far with a smaller increase in the 
cost of living than most other parts of the Empire since the wai; but prices are 
on the upward grade even there, and must eventually average themselves with 
the rest of the world’s prices. If that is so, then it is unreasonable to expect the 
sugar producers of Natal to continue to sell their output at so low a figure as £22 
per ton. Mauritius has disposed of her present crop at about £50 per ton. 

The Australian consumer would appear to be more unreasonable, for he is 
reported to be discontented with the very moderate price of 3Jd. per lb. for his 
sugar. We have already had occasion to draw attention to the political con¬ 
troversy existing in that Commonwealth between the consumers and sugar users 
of the populated southern states, and the sugar producers of Queensland. How 
long it will persist before an equitable modus vivendi is found, it is impossible to 
say. But it is clear that all over the world there has been far too great a tendency 
in the past for men earning good wages in their particular trade or calling to 
expect their food to be supplied them at ultra low prices regardless of the fact 
that this food has to be produced by the labour of fellow men who are equally 
entitled to adequate remuneration. It is old history now how in England the 
agricultural workers in the past have been sweated and their employers half 
ruined in order that comparatively prosperous labour in the towns might get 


^ For details, patentees will do well to secure a copy of the full provisions of the new Act. 
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their food “dirt cheap.” This inequality, which has doubtless been paralleled in 
many another country, is now in process of being altered; but the levelling up 
means an appreciable addition to the cost of food, and meantime, till the public 
can be educated to realize the position, they are exceedingly prone to grumble. 
No one supposes that present prices for sugar are normal (though they are inevit¬ 
able till the world’s shortage has been removed), but it is at all events clear that 
sugar will never again average the same low price that it did before the war, 
when we have known sugar to be retailed in the United Kingdom in extreme 
cases at as low as Id. per lb., and 2d. to 2Jd. per lb. was a general figure. 

The Cuban Sugar Crop. 

Figures issued by the Cuban Producers’ Committee give the total production 
of Cuba for the season 1918-19 as 3,971,776 long tons. Of this amount 2,354,699 
tons represents the United States share (being 62 per cent, of the crop), Europe 
and Canada acquired 1,276,459 tons, direct exports from Cuba amounted to 
49,212 tons, and the balance of 136,958 tons represents sugar consumed in Cuba 
and sugar “ not accounted for.” The actual amount available for American con¬ 
sumption was however loss than the above figure by 154,448 tons, this latter 
quantity having been re-exported to Canada, South America, and Euroi)e. But as 
Facts about Stujar points out, the net quantity that went into United States con¬ 
sumption was, in terms of refined, equal to a per capita supply of 46-7 lbs. for a 
population of 105 millions, or enough for the United States requirements for just 
over 6 months at the weekly rate which prevailed during the fii%t 10 months of 
1919. Cuba is thus answerable for half the consumption of the .United States 
in sugar. 

The 1919-20 croj> is now estimated by Mr. H. A. Himely, of Havana, at 
31,125,000 bags or 4,446,429 long tons, an increase of 474,653 tons as compared 
with the previous season. No factory at present is credited with an much as 
100,000 tons, but Moron and Uelicias are each expected to reach 650,000 bags 
(93,000 tons), while Cunagua and Stow'artwill probably make 600,000 bags (85,714 
tons). At the beginning of the year it was believed that fully half the crop had 
already been sold. 


International Commission for Uniform Methods of 

Sugar Analysis. 

Arrangements are now being made for the resumption of the work of the 
International Commission for Uniform Methods of Sugar Analysis, which was 
interrupted by the war. It will be remembered that the last meeting was held in 
New York in 1912. 

Formerly the Secretary of the Commission was Dr. Heuzfeld, of Berlin. 
It is proposed that the headquarters should be transferred to Amsterdam, under 
the direction of Dr. H. C. Pkinsen Geeklios, thus providing a neutral atmos¬ 
phere for the discussion of the numerous analytical questions that wore postponed, 
as well as that of others which have arisen during the war. 

Dr. Geerligs’ qualifications as a chemist, the esteem with which he is every¬ 
where regarded, and his linguistic attainments, render him pre-eminently suitable 
as the future director of the Commission. 

This proposal is now under consideration by chemists in different countries. 



Agricultural Notes. 
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Prom the ‘*Suis:ar Cane/’ February, 1870. 

This issue contained only three articles of technical interest. In the first, 
which was entitled ** Practical Instructions for the Application of the Mono- 
sulphite of Lime Process.” Dr. E. Icery, of Mauritius, gave details of his 
method of preparing calcium sulphite on the plantation. His apparatus con¬ 
sisted largely of a sulphur oven and a vat containing milk-of-lime, which was 
saturated to an acid reaction to litmus. In applying the process, the juice from 
the mills, to which previously a small amount of the milky sulphite had been 
added (to check ferineiitation), was subjected to the ordinary defecation by lime, 
and eliminated. After the removal of the scum, 3 per cent, (by volume) of the 
liquid sulphite was stirred well into the juice, which was then re-heated, and 
allowed to subside. Lastly, the juice thus treated was concentrated in the triple 
effect in the usual way. It was contended by Dr. Icery that contact of the 
insoluble calcium sulphite with the juice caused a clarifying effect; but it is 
evident that in his method of preparing this body some bisulphite must have 
formed at the same time, while during the boiling of the acid juice an evolution 
of sulphur dioxide effecting a decolorization of the liquid must have taken place. 

It is not improbable that when this process was used, or another of the several 
that were proposed about that time, a greater or less amount of calcium sulphite 
and sulphate may have entered the syrup, and with the methods of curing then 
in vogue finally mixed w'ith the sugar. At any rate William Arnot, 0 refinery 
chemist, pointed out in this number that the raw sugars passing through his 
hands contained notable amounts of these salts, ranging from traces to amounts 
which might seem to be incredible.” He mentioned that it was often the best 
looking samples that contained these impurities, and that a certain quantity 
entered into solution in the sugar liquor, causing trouble with the char. During 
re-burning the sulphates or a portion of them (depending upon the temperature at 
which this operation was conducted) were decomposed at the expense of the 
carbon, carbon dioxide being evolved and calcium sulphide formed. He pointed 
out that the quantity of carbon removed and hydrogen sulphide formed by one 
complete circle of the rt^fining process might be comparatively trifling, but that it 
was to be remembered that the same char was often re-burnt and used twice a 
week. He was of the opinion that from 10 to 20 per cent, of the decolorizing 
power of char might be destroyed in the course of 12 months by a continued use 
of sugars containing sulphites aud sulphates. 

Mention may be made of a paper contributed by Dr. James Apjohn on the 
Proximate Analysis of Saccharine Matters.” He endeavoured to deteimiue the 
amount of sucrose in the presence of “inverted sugar” aud “grape sugar,” by 
the optical method of ascertaining the rotation before and after inversion, and also 
by the chemical process of observing the amount of reducing sugars, using Barres- 
will's solution before and after inversion. The latter method had given results 
about 2*6 per cent, higher than the other, aud it was concluded that this was due 
to the presence of non-sugar impurities in the product examined. No particulars 
of the method of clarification, if any, were given. 

Lastly, several patent specifications were noticed. W. Spence ^ described an 
improvement in the extraction of juice from the beet by pressing the grated pulp. 
J. H. Johnson^ claimed a process of extracting juice from cane and beet by 
maceration with water, to which chemical reagents such as aluminium, magnesium, 
ilinglish Patent, 1916 of 18«9. * 1866 of 1869. 
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or calcium sulphite, preferably the latter, had been added. E. T. Hughes' 
described a process of claying sugar, in which the massecuite contained in moulds 
was washed by forcing juice through it under a pressure of about three atmos¬ 
pheres. A French patent for a process of clarification in the refinery, the purpose 
of which was to obviate the use of char, taken out by Lagrange and Guillon®, 
was also described. According to this method the raw sugar liquor gauging 30° 
Be, was treated with 3 per cent, of its weight of lime, after which sufficient 
aluminium sulphate to precipitate all the lime was added. It was claimed that 
after filtering off the aluminium hydroxide and calcium sulphate a well decolorized 
liquor was obtained, and further that if the quantity of lime was increased to 10 
per cent., the syrup resulting was equal to that obtained “ by filtering a concen- 
,trated syrup made from white sugar over revivified char.” In fact, it was stated, 
the entire elimination of colour could be accomplished in a single operation by 
this process. _ _ 

The Australian Sugar Industry. 

Some Figures of 1918 Production. 

The Bureau of the Queensland Sugar Experiment Stations in its nineteenth 
Annual Eeport gives the following figures of the production in the 1918 season. 

The total acreage under cane in 1918 was estimated by the Government 
Statistician to be 160,534 acres, a decrease of 15,228 acres compared with the 
previous year. Of this area cane from 111,572 acres was crushed, leaving a 
balance of 48,962 acres, which included standover cane, cane cut for plants, and 
cane planted for 1919. The yield of cane per acre was only 15*01 tons, the previous 
year (1917) giving a yield of 24*88 tons. The tonnage of sugar per acre in 1918 
was 1*70 as against 2*83 in 1917. A figure of much interest is the tons of cane 
taken to make 1 ton of sugar. This, in 1918, amounted to 8*82, a trifle more 
than in the previous year, which showed 8*79. 

The yield for 1918 only amounted to 189,978 tons of sugar, or 117,736 tons 
less than were manufactured in the preceding record year of 1917. This yield fell 
very far short of Australia’s consumption, but the surplus for 1917 helped to make 
up the deficiency. New South Wales produced 19,875 tons of sugar. The yield of 
sugar from the Beet Factoi’y at Maffra, Victoria, has not been ascertained. The 
number of sugar plantations is returned as 4148, the average being given as 39 
acres to each planter. 

The return of molasses shows that in all 7,799,391 gallons were produced. 

The price of sugar remained at £21 per ton for raws. This price will continue 
till the end of the 1919 season by agreement between the Commonwealth and 
State Governments. 

The last few years have seen the closing up of a number of small sugar mills 
that are unable to continue under present conditions, due to their small capacity 
and low efficiency. The following mills have gone out of sugar production 
recently :—Goodwood, Miara, Waterloo, Baffie Creek, and Nerang. The Invicta 
Mill, which operated near Bundaberg, is now being removed to the Haughton 
Eiver, in the Lower Burdekin district. It is anticipated that it will be re-erected 
and ready for the 1920 cane season. 

Motor tractors still continue to increase in numbers, particularly in the 
Northern areas. New types are being introduced, and some of these are doing 
very good work.___ 


11962 of 1869. 


• French Patent, 86,989. 
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We have recently received the Annual Beport of the Insular Experiment 
Station in Porto Eico for the rear 1917 to 1918. The larger portion of this, con¬ 
stituting the report of the Director, E. D. Colon, is devoted to a dispassionate 
review of the work done at the station since its inception until the middle of 1917, 
and it is further brought up-to-date by the addition of the sectional reports for 
1917 to 1918. Wo propose in the present article to deal with the first part—the 
record of work from 1910 to the middle of 1917. 

During the,latter part of the period under Spanish rule, the general position of 
the sugar planters in Porto Eico was anything but satisfactory.^ Coffee, which was 
admitted free into Spain, was the most important crop, while the sugar industry, 
although reaching in former times a considerable development, led a chequered 
existence, with a general downward tendency. The economic conditions of the 
country were extremely bad. and no attempt was made to develop the great 
resources of the island. Education appeared to have been entirely neglected and 
communications were in a very backward state. A marked change, however, took 
place when, in July 1898, the island became part of the United States of America. 
Coffee lost its advantage of free entry into Spain and suffered a further check from 
the hurricane of 1899. A forward economic policy was at once introduced, and in 
a short time sugar became the favoured industry, in that it was allowed to enter 
free of duty into the United States. The result was that the exports rose steadily, 
from 62,000 tons in 1901 to 295,000 tons in lOll.® 

It was at this latter period, according to Colon, that the Insular Experiment 
Station was founded, by sugar producers of Porto Eico, for a scientific study of 
the sugar cane industry. In 1914 it was presented by this body to the people of 
the Island, and, although, throughout its existence, the greatest amount of attention 
was paid to the sugar cane crop, other staples also received some notice. It was 
placed under the Board of Commissioners of Agriculture (established in 1911), and 
this body decided to continue the work on the lines laid down by the then Director. 
In March 1917, lastly, by Act of Congre.sH, the Station became part of the Depart¬ 
ment of Agriculture and Labor in Porto Eico. Accompanying these changes in 
administration, there is internal evidence in the report of considerable changes in 
the personnel of the staff, which are apparently still going on. It would have 
made the study easier if some details had been given of these changes, as it is some¬ 
times desirable to have a knowledge of the status of the authors of the multitude 
of papers referred to. A short summary of geographical and economic information 
on the industry would also have been a boon to outside readers, 

PRINSEN Geerligs, writing in 1912, spoke of the soil as very fertile, which 
fact perhaps accounts for his further statement that the sugar cane cultivation was 
of an extremely elementary character. He also remarked that most of the sugar 
cane pests and diseases found in other parts of the world were present, but had 
little attention paid to them. This latter fact has apparently guided the policy of 
the Station from its start to the present time. In the general review of the work 
in the six years of its existeiiCe, Colon deals with the results under different 
sections. The Entomological work is discussed iu 31 pages, that of the Patholo¬ 
gist in 16, while Agronomy and Plant Breeding occupy 12 pages and Chemistry 
only 6; and this relative amount of space occupied agrees fairly well with the 
volume of work produced iu each section. 

1 These details are taken from H. C. P. Gkbrligs, “ The World's Cano Sugar Industry,” 1912. 

* The present output in Porto Rico is about 400,000 tons. 
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A perfectly amazing amount of work has already been done on the insect pests 
found in Porto Bico on the sugar cane, and it is at once evident, on reading the 
pages devoted to this study, that this could only have been accomplished by a very 
close association with the fine Entomological Department of the United States 
Agricultural Department, which has constantly lent its aid in every direction. The 
aphides, leaf-hoppers and mealy bugs attacking the sugar cane have been collected, 
studied and named, the mole cricket, weevil stem borer and shot-hole stalk borer 
have been carefully dealt with; while special sections, showing a vast amount of 
work, are devoted to the weevil root borer, the moth stalk borer, and, especially, 
the difficult white grub. A detailed study is accorded to the distribution and life 
history of these pests in Porto Eico, and the whole is dominated by the careful 
collection of all possible parasitic enemies of the chief insects attacking the sugar 
cane. This work is still being continued, but it may not be out of place here to 
note the present views held by the various workers as to the efficacy of this parasitic 
and other methods of control. Wollcote sums up the case of the parasites of 
Diatrata Buccharalis^ the moth borer of the West Indies. In the island itself the 
grub is attacked by Cordfjeeps barberi and a Tachinid fly of the genus Ilypostema, 
while the eggs are invaded by Trichogramma m’inatum. The abundance of the 
borer in Demerara varies inversely with the rainfall; the field practice of not 
burning the cane trash greatl}^ reduces the infestation : cane planted on new land 
is more heavil}’^ infested than on land that was under cane in the previous year : 
dipping in Bordeaux mixture has no increased effect on germination when the 
conditions for this are favourable : the amount of dead hearts due to moth borer 
in young canes does not depend on the kind of seed planted. 

The White Grub is probably a much more serious sugar cane pent in Porto 
Eico, and has accordingly received still greater attention, a special luboratoiy 
having been opened for its study at Guanaco. At present ten species of beetles 
have been isolated as attacking the canes and the life-history of those has been 
studied. Their cycles, from egg to maturity, vary from three months to one year. 
Five are species of PJnjUophaga and have been named fully, all of them being new 
species; the remaining five are at present not fully studied but all are species of 
I)i/7iastivii, Control methods of every conceivable kind have been tried for white 
grub, from the introduction of European parasites of the genera attacking white 
grub there to poisoning the ground and the food plants. These are mentioned in 
detail, but it is disappointing to learn that none of them have been found to be of 
practical value, the only way to decrease the attacks at piesent known being the 
collection and destruction of the beetles and grubs—“an expensive and not wholly 
satisfactory method.'^ E. G. Smytiie. the officer in charge of this work, expresses 
his doubts as to the accurac}’^ of much of the former work on the parasitism of the 
various forms of Phyllophaga grubs, and states that much has yet to bo done in 
the working out of the life-histories of the various species. 

As contrasted with the Entomological work, that on fungus diseases is dis¬ 
appointing. Besides over ninety fungi enumerated “ not jiroperly considered as 
causing disease,’’ and a number of minor diseases of little importance, work has 
been done on the pine-apple disease, red rot of the stem, rind disease, root disease 
and yellow stripe. The two last would appear to be far the most serious in the 
island. The results of the work of the section on these major diseases are, in 
almost all cases, inconclusive and a number of instances are recorded of schemes 
laid down for work of which nothing further has been heard. For root disease 
“planting of resistant varieties ” is recommended, “ with improved cultivation, 
liming, drainage, irrigation, burning the trash and other sanitary precautions.” 
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Considering what has been said above about the burning of trash and the moth 
borer, these general recommendations lose something of their value. With regard 
to yellow stripe, the 1916*17 campaign closed with the elimination of the parasitic 
theory of the disease and its consideration as some form of degeneration,*' No 
work on these two important diseases is reported in the appended sectional report 
of 1917*18. 

Considering Prinsen Geerligs’ dictum quoted above as to the state of 
cultivation in the cane fields of Porto Rico, it is disappointing to observe that very 
little work seems to have been done to improve it by the officers of the section of 
Agronomy and Plant Breeding at the Insular Experiment Station. A few experi¬ 
ments in manuring were done at the start and manurial plots are, we see, being 
continued on a small scale, but, during the last few years, almoet the whole 
attention of the section appears to have been devoted to the testing of sugar cane 
varieties and raising seedling canes. The latter work is being steadily pushed on 
and will doubtless in time yield results of great importance to the industry, but 
the work is still in its early stages. With the exception of some papers on the 
effect of alkali land and salt marsh land on sugar canes, the small Chemical section 
does not appear to have concerned itself with the sugar industry. 

Attention has of late years been drawn in various directions to the necessity 
of some general agricultural training in offices investigating and combating plant 
pests and diseases. This would appear to bo a truism when we recall that the 
neglected, half-starved plants in a garden in the tropics soon become the home of 
all the coccidae of the neighbourhood, just as the weaker members of the herd when 
turned out to pasture seem to collect all the ticks. Anything tending to lessen 
vitality or general health will naturally caxise a sugar plant to succumb more readily 
to the diseases and pests around it. Stress of weather, insufficient water supply oi* 
drainage, soil that is naturally poor or overcropped, lack of rotation or fallow, 
insufficiency of humus and the consequent lessening of the numbers of useful 
bacteria, general lack of good tilth, and a hundred other factors of importance in 
good cultivation, will naturally occur to those versed in tropical agriculture as likely 
to render the plants unhealthy. Porto Rico has been shown by the work of the 
scientific officers to be the happy hunting ground of a very large number of insects 
and fungi which prey in a more or less active manner on the sugar cane. The 
intensive scientific study of these is a matter of tiist importance and this seems to 
have been very w^ell done. But when the question of control is considered, merti 
scientific knowledge must be aided by a thorough practical knowledge of the way 
in which the plant should be grown, and this knowledge cannot be obtained in a 
new Colony without years of patient work. 

The most recent advices from the country speak of a wide-spread outbreak of 
the baffling mosaic disease, referred to in the Report as yellow stripe. The maladj" 
is being fought by a somewhat feverish search for immune varieties, of which 
Kauamjire [Vlni ?) is found to be the most promising. But, when all is said and 
done, this is a second-class cane, and it would be somewhat of a set-back, in a 
country with such favourable tropical conditions, if it had to be confessed that it 
was impossible to grow rich thick canes. In that case, also, much of the careful 
scientific work done in the past would lose much of its importance. We shall look 
with interest to see if this search for immune varieties is accompanied by a forward 
policy in the section of Agronomy along the line of general agricultural improvement. 

C.A.B. 



The Growth of the Sugar Cane.' 

By O. A. BABBBR, O.LB.. So.D.. F.LS. 


rv. 

The clump or bunch of canes in the field consists of the total output of shoots 
from one planted set. It is usually made up of several perfectly independent plants^ 
each of which has arisen from a separate bud on the set. The growth of these 
separate plants, depending on the amount of food and space available, varies a 
great deal, some being large and dominating the whole clump while others are 
often small and insignificant, and the canes and shoots belonging to all of them 
interlace in all directions. We have seen that to make out the branching systems 
of the distinct plants, a rather tedious process of dissection is necessary, but that, 
after this has been done, we can construct a formula for each plant. And, when 
we dissect a number of plants of any one variety, we can obtain an average 
varietal formula which tends to become simpler and more symmetrical the more 
dissections are made. We can, in the same way, obtain a formula of each group 
of cane varieties, and we have seen that these group formula show considerable 
differences from one another, so that the way in which a cane branches becomes 
an important character in classification. 

In our formulae we have used different letters to indicate branches of different 
orders. Thus, if we call the main shoot from the original bud on the set «, the 
branches arising directly from it i, those from ?/, c, and so on, we can put down 
the system in algebraical form and our plant formula runs somewhat as follows:— 
a + H- yc -f + • • • These formulae for the individual plants are of great 
service for obtaining the averages of the varieties and ultimately of the groups, 
but we have found that, for the purpose of visualizing the branching in a plant, 
we must use another method, that of diagrams. In the 767 plants dissected for 
this piece of work, we have made a diagram of each as it lay on the table, and in 
these diagrams it has been possible to include many points for which the formulae 
were unsuited. In the diagram, the intricate interweaving of the branches is 
supposed to be unravelled and the whole plant laid out in an orderly manner on 
the table. Such a diagram is given in Figure 3, namely that of a plant of 
Succharum arundmacemn, a tall, thick-stemmed wild cane of India.* It will be 
seen that in this diagram certain conventions have been introduced which will 
require explanation, and for their elucidation we have selected another diagram, 
that of a very strongly-grown Ytiba plant (Fig. 4) which, it will be remembered, 
belongs to the Pansahi group of Indian canes. The canes and shoots in this 
plant were in a veritable tangle, this being caused by Ihe great growth of 62, 
which has developed a number of runners, to be referred to directly. In this 
diagram the main stem and the branches of different orders are marked by their 
appropriate letters at their ends, and a different form of line is used for each. 
The main stem a, is indicated by a thick line, ha by thinner lines, ca by lines made 
up of a series of dashes, da by alternate dots and dashes, ea by dots, fa (see Fig. 3) 
by zigzags. The formulae were, from the first, merely intended to give a state¬ 
ment of the canes at harvest, and only those branches in the diagram have letters 
attached which would, in our opinion, form canes during the season. But, because 
of the length of time taken in the dissections (that of the Ynha shown took some 
three days, and the work was spread over several months each year), many of 

I The previous articles of this series appeared in our issues of Oct., Nov., and Dec., 1919 . 

* The illustrations to this article have been taken from a paper by the author which was 
originally published in India; they are here reproduced by kind permission of the 
Agricultural Adviser to the Government of India. 
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them had to be dealt with some time before harvest time. This is shown in the 
diagram. Those branches already forming full-grown canes are brought up to 
the upper limit of the figure. Of the immature shoots, those which are cane- 
forming at their base and would have time to mature by crop time are marked cf 
at their ends, and the length of each immature shoot is given in feet. All resting 
buds are ignored, as taking no part in the growth of the plant, but such as have 
begun to grow, either by great swelling or actual bursting, are included in the 
diagram. Cane varieties differ very much in their development of shoots at the 
base at reaping tim^, some having practically none while others have a regular 
sheaf of them, and this character finds its place in the diagram. As is well known, 
many deaths occur in the dense mass of the bunch, and these have always received 
careful attennon in the dissections. A dead branch is marked by a short cross 
line at its end, and a similar convention is applied to dead buds, which are shown 

Yuib& 1916 hi monlhs old) . 

One clump wirti Iwo plants. Only the larger plant is drawn. 



•b<e»c 

Fl(i. 4 . 


as very short lines with a cross line at the end. Lastly, in their struggle to place 
themselves in a suitable space for unimpeded growth, shoots are capable of altering 
their position by forming runners underground. These are distinguishable by 
the intercalation of several long, thin joints between seiies of very short ones, 
and occur before the cane commences to increase in thickness. They are marked 
in the diagram by thin lines placed under the elongating part. Where the cane is 
attacked by insects an asterisk is inserted, generally with letters indicating the 
kind of attack. Thus w.fe. signifies moth-borer, w.a. white ants and so forth. 
All of these conventions are illustrated in the Yuhi diagram, especially a large 
number of runners owing to the great effort made by 62 in its growth. 

On the sheet containing the diagram of any plant dissected various memo¬ 
randa are written down, some of which are mentioned here and others reserved 
for the next article. In the Yvha plant described we have the following;— 
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Canes formed, a 76 4“ "f" "i" ^ 

Canes at harvest, « 4“ 76 16<? 4" ^ 

Shoots not cane-forming, 64-3c4“7rf4“^ 

Bursting buds, 6 4- 13c -f- 48rf 2dc 4/ 

Deaths, *26 4 - 9« 4- 7rf 
Kunners, 6 4“ 2c 4“ 

Considering the great irregularity shown by the plant in its growth, it is some¬ 
what remarkable how nearly the canes at harvest come to a perfectly symmetrical 
formula. The great number of bursting buds shows how healthy the plant is and 
this is borne out by the very few deaths in such a large number of buds and 
shoots in active gi-owth. There are few shoots not cane forming, which seems to 
indicate that the plant is maturing properly. 

Red Maurifiuis Ratoons . 

Two ratoon plants at Coimbatore (»o months old) 



^Phofographed on Plafe^ 


Fig. .t 

It was early noted that the members of the Patisahi group of Indian canes 
were marked by great regularity in their branching systems, and sometimes the 
way in which the canes grew was distinguished by almost mathematical evenness. 
Thus many facts of interest in the growth of cane were first noticed in the dissec¬ 
tions of members of this group. It would have been impossible to have discovered 
these facts in the Saretha group, although they were afterwards traced there too, 
for the Saretha varieties are very irregular and untidy in their habit, crossing and 
falling about in every direction, showing many deaths and developing many 
runners. It is somewhat curious that a similar distinction can be drawn between 
the two cane-forming wild Saccharums of India, S* arundinacenm and S. 8pouta-> 
neum (the other wild species of this genus do not form solid canes but are seen as 
great tufts of grass). There are many points of likeness between the formulae of 
growth of Pansahi and S, arundhiaceum and there are also marked resemblances 
between those of Saretha and S, apontmitum, suggesting the possibility of genetic 
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connexion between the two pairs respectively. But although this certainly holds 
with the Saretha-5. apmianeum likenesses, all attempts to find additional morpho¬ 
logical connexions between Pansahi and S, arundinacmm have failed completely. 
Enough details have, however, been collected to suggest that the Indian canes, at 
present classed together with the thick canes of the tropics under the species S, 
offidnarnniy may have arisen from several distinct wild parents (some of which like 
8, %imdanmm are still living, whereas others have not persisted in their wild 
form), while the thick canes may be the descendants of a different though closely 
allied form. 

We have dealt somewhat fully with the branching system of the members of 
the Pansahi group of cane because they are of special interest at the present 
moment. This group includes, as we have seen, the Ynha cane of Natal and, 
according to local descriptions, also the Ayanl recently imported to Natal from 
India; Kavangire also appears to belong, and is considered by some as identical 
with Yuba; perhaps the Zwinga and other canes in Brazil may also be included. 
These are canes inferior in many respects to the thick, juicy, tropical ones, but it 
is evident that they have their uses, because of their general hardiness in unfavour¬ 
able conditions, their great tillering power and suitability to the extra-tropical 
cane-growing regions. It seems likely, from the latest reports, that they will 
enter more and more into the tropical cane industry, wherever, for some reason or 
other, thick canes are having a temporary set-back. 

In the nature of the case, the thick canes will appear to have received less 
attention than the groups of Indian canes, but this is because they have been 
taken together as one group in the dissections. They have by no means been 
neglected, for as many as 53 plants of various thick canes have been dissected. 
They present, on the whole, a much simpler form of branching than the Indian 
groups, and it would be interesting to determine how far the differences noted in 
this and the next paper may be traced in different varieties of tropical canes. 
There is little doubt that such differences exist, but no woik has at present been 
done on them in this direction. In Fig. 1 the dissection is shown of the three 
plants of a rather poorly developed clump of a variety of unknown origin 
named Java in South India. It is in a young stage, but it does not appear likely 
to produce any more canes at harvest than those shown. In Fig. 2 on the 
same plate a first ratoon of Red Maantias ready for cutting is shown, and in both 
cases the original set is still attached to the plant, so that the whole system is 
displayed, including, in the mtoons, the cut ends of the canes reaped in the first 
year. Fig. 5 gives the diagram of this ratooned plant, the dots at the ends of 
the branches signifying canes cut at harvest. There were three canes reaped in 
the first year and seven are ready for reaping in the ratooned plant. There are 
no shoots forming, nor are any buds bursting; deaths are few, as only 13 can be 
counted in the two years. The diagram on the right is also one of a ratooned 
Red Manritiua cane, di.ssected at the same time and place. It is apparently a 
much more well developed plant. There were five canes in the first year, but the 
number of canes in the ratoon crop are seven as in the former case. There are 15 
bursting buds, 10 young shoots, and as many as 63 deaths. It would be a matter 
of great interest if the growth of these two canes could be carried one year farther, 
as it is to my mind doubtful as to which of the two would produce more canes 
then, because of the great number of deaths in the bigger plant. One is tempted 
to compare the two with two runners arriving at the same moment at the winning 
post. One has used up every ounce of his strength while the other has plenty of 
spare energy which he has not however made the best use of. 
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Now a good deal of this rather intricate description of this part of the growth 
of the cane will, at first sight, appear to be rather of academic than practical 
interest. In the next article we shall study the characters of the canes of different 
orders of branching, and we shall see that they not only differ in the rapidity with 
which they grow and mature, but that the joints differ in length and thickness 
and in the richness of their juice at harvest time. These are all points of great 
importance in the crop, especially with regard to determining the best time for 
cutting the canes. 


The Real Situation in the Continental Beet Sugar 

Industry. 

(From a Special Correspondent). 

The great changes that have occurred in the economic position of most 
European countries will undoubtedly have their lasting effect on the areas 
devoted to beet cultivation, as well as on the class of people who will contract for 
delivery of beets. In Russia, Poland, Hungary, and in many parts of Germany, 
the beets were to a very gi*eat extent cultivated on large estates, the owners of 
which in most cases were interested in sugar factories or contracted to deliver 
their whole beet crop to one sugar factory. The large estates in cultivating the 
land used every kind of agricultural implement, and by deep tillage and a well- 
chosen rotation of crops managed not only to reap heavy beet crops, but to raise 
the yield of cereals and other crops rotated with the beets on the same land. 

Rut as a consequence of the social upheaval in those countries, most of the 
large estates have now been split up into small holdings, which are occupied by 
small landowners, who cultivate on their own the portion allotted to them. It is 
evident that many of them will not want to grow beets, but will cultivate other 
more directly useful crops instead. Further, they no longer need contract to sell 
the crop to some special sugar factory, but can as an alternative feed them to the 
cattle, or else sell them to spirit factories if the roots will fetch better prices 
there. Finallj^ the smaller farmers are not so well equipped with implements 
and do not give the same amount of attention to the results as to know what rota¬ 
tion is most profitable, as did the owners of the large estates with their stuffs of 
overseers and experts ; so a smaller return per acre is to be expected. Taking 
everything into consideration, it is very probable that, until the situation is once 
more settled in Central and Eastern Europe, the area planted with beets will remain 
smaller than before the war, while the average yield per acre will also be reduced. 

We find in the technical press indications of what has already happened. In 
Russia the peasants have expelled the landowners and divided up the laud into 
small holdings. In the first days of their new proprietorship, when they found 
the land already tilled and manured and the crops sown or already growing, life 
went on smoothly enough ; but later on, when the fields had to be prepared for a 
fresh crop, the lack of ploughs, cattle, manure, and, above all, of security of pro¬ 
perty, made itself increasingly felt, and farmers preferred a more rapid crop than 
beets, which have the disadvantage of needing to undergo a special treatment 
before being turned into the finished product, whereas other crops are not only 
saleable but also preservable after having been harvested. All these circumstances 
explain the decrease in the Russian beet sowings that we hear of. 

In the Deutsche Zucker Industrie has appeared a paper by Grzybowski on the 
effect on beet cultivation of the division of land among smaller owners and the 
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result to the crop. It appears that in Poland in 1911 48,750 hectares had been 
planted with beets by owners of large estates and 28,631 hectares by small fanners. 
Snce then a great deal of land had come into the hands of small owners; in fact 
the total area of land in their possession has been doubled. Notwithstanding this 
fact, the area of land sown with beets in 1919 by small fanners was reduced to 
19,502 hectares, while that sown on the remaining big estates showed a decrease 
to 38,741 hectares. At the same time it was noted that the production of beets to 
the hectare diminished visibly, as on the small estates only four-fifths of the 
weight of beets were reaped that was obtained from a hectare of beet land on the 
large estates with their more rational cultivation and better management. 

Similar reports come from Hungary where the large estates have ‘likewise 
been parcelled out and given to farmers, who will grow other crops than beets, 
though in former days beets were one of the staple rotation crops. It is, of 
course, not impossible that later on the farmers ma}^ co-operate and start again a 
rational beet cultivation on a large scale, but, as matters stand now, this division 
of the land means a reduction of beet sowings. 

The price of raw sugar from the new crop (1920-21) will be raised in Germany 
to 150 marks per 50 kg., in order to allow the sugar manufacturers to pay better 
prices for the beets than has hitherto been allowed. The price of beets, 
which previously was by Government orders kept ridiculously low, and much 
below that of other crops, will in future be left free of control, and it is 
hoped that this concession will have the effect of increasing the number 
of hectares planted with sugar beets in Germany, where the area has gone 
down constantly since 1914. Calculations in German agricultural papers show 
that, among all crops, beets paid less in the years of the war, owing to the 
low maximum prices fixed for that product. Even mangels and turnips which 
require the same labour as sugar beets, but produce a much larger weight to 
to the hectare, were paid in the free market double the price stipulated by Govern¬ 
ment for sugar beets. No wonder, then, farmers preferred other crops to beets, 
and urgent appeals to their patriotism all failed to induce them to sow their 
farmer acreage of that crop. 

Perhaps the higher price now ruling for sugar and the freeing of sugar beet 
dealings may cause the German beet cultivation to extend ; but there exists yet 
another impediment which may handicap it. Beet cultivation requires a great 
amount of manual labour at some particular time. In the large beet-growing 
districts the population is not uumeious enough to supply all of it, and therefore 
sugar cultivation in Germany has in the past been greatly dependent on foreign 
labour from Poland and Galicia, which thronged into the German beet districts in 
summer-time and helped to do all the work connected with beet cultivation and 
harvesting. Nowadays those foreigners are not forthcoming and so long as they 
are not available in the numbers known before the war, it will become very 
difficult to restore the German beet sowings to their former figure, even if the 
price paid for the beets be no longer an obstacle. 

On October 29th M. JuLES HkLOT, sugar manufacturer, agriculturist, and 
president of the Chamber of Commerce at Oambrai, presented a Eeport before 
the French Academy of Agriculture on the reconstruction of agriculture in the 
provinces devastated by the war, and came to the conclusion that this process will 
be a prolonged one. After having given a vivid description of the lamentable 
condition of those districts and complained of the lack of organization shown by 
the authorities, he wound up by saying: “ Everything shows that notwithstanding 
the fact that we faced worse things during the past four years, our troubles are by 
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no means at an end. A year ago I told you that the completely ruined landscape 
from Oambrai to Moutdidier and from Albert to St. Quentin and eren beyond 
would require ten years to restore to its pre-war condition and yield the beets 
needed for our sugar-houses, and even now I stick to that figure.’* The secretary 
of that same academy corroborated the words of M. H£:lot, especially as regards 
the lack of laboUr, and from every Department in the north of France complaints 
are heard of insuflficient hands on the farms. 

The Secretary of Finance in France, M. Klotz, points out the very 
remarkable change efifected in France by the extensive dividiug-up of the land 
among small owners. According to a speech made by him at a banquet of the 
Association of the Economical and Financial Press, the land comes into the hands 
of the actual people who till it. Mortgages are being paid back on a large scale 
throughout France, so that the proprietors become more and more the reul 
owners; further the proletariat gets hold of real estate, the lessees or tenants of 
the land become the proprietors, and now work for their own account, instead of 
for that of other people. In short, a great and felicitous change comes over agri¬ 
culture ; the economic and social life is being transformed. 

If this be so, and if in the French districts where sugar beets are being grown 
with profit, the land will henceforth belong to small proprietors, it will be of very 
great importance if steps can be taken to prevent the same drawbacks ensuing such 
as we observed in Eastern and Central Europe, where such small proprietors are 
tending to abandon beet cultivation. An experiment at combining the interests 
of sugar manufacturers, small growers, and workmen has been started in Bohemia. 
The lagehlatt of Prague mentious that the Moravian Industrial and Agricultural 
Bank has purchased the two sugar factories of Zborowitz and Kojotein, and is 
turning the estates in a special joint-stock company, which gives shares in the 
profits to the beet growers, employees, and workmen. The capital of the new 
company will be 32 million crowns, while the price to be paid for the two 
properties amounts to 24 millions. The shares of 500 crowns each are distributed 
as follows:—(!) 8000 to beet growers under obligation of delivering annually 15 
tons of beets per share; (2) 4000 shares to the employees and workmen of the 
factories; (3) 24,000 shares to the former owners, in part payment of their 
property; and (4) 28,000 shares for the bank and the public. The shares of 
groups (1) and (2) receive a preferential dividend of 5 per cent, per annum. This 
share in the profit for workmen and employees is rather a new feature in the 
Continental sugar industry, but the participation of the beet-growers in the profit 
of the sugar factory has of course met with very great success in Holland for 20 
years past. According to a recent article by H. C. Pkinsen Geeiiligs, in the 
Joiirmd de,% Fahricants dea Sticre^^ co-operation of beet growers in Holland dates 
from the year 1900, when a body of farmers, weary of the continual disputes 
with the sugar manufacturers as- to the price and the quality of the beets, the 
question as to the use of the proper fertilizers and the best seed, established a 
co-operative society, which built a sugar factory where the beets of the members 
were worked up and the profits divided among them according to the weight and 
the sugar content of the beets supplied by everyone. The members are obliged 
to take out such a number of shares as the management think fit, and to supply 
yearly a fixed amount of beets per share. Only one-fourth of the value of the 
shares has to be paid up, and a preferential dividend of 4 per cent, is first paid 
out of the profits. The necessary money for the building and equipping of the 
sugar factory is obtained by loans on mortgage, the interest and redemption of 


1 December 3l8t, 1919. 
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which are equally paid for out of the profits before the members receive anything. 
The beets are carried to the factory and there worked up; the products, sugar, 
molasses, pulp, and filter scums, are sold just as is done at any ordinary factory. 

After the expenses, the statutory dividend, the interest and repayment of loans, 
etc., are deducted from the gross receipts,, the net balance is divided among the 
members, taking into consideration the weight and the sugar content of the beets 
supplied by them. This money does not constitute a dividend, as the society is a 
oo-operative one, but the net revenue received per ton of beets is considered to be 
the price fetched by the roots. 

The financial results of the first co-operative society were so good that 
gradually six others were foimed, while at the present day the establishment of 
yet another, the eighth Dutch co-operative sugar factory, is contemplated. In 
the year 1918, when the Dutch Government distributed the available amount of 
beets among the sugar factories, the then existing seven co-operative ones were 
allotted 535,820 tons out of the total of 1,521,440 tons, or about 35 per cent. The 
price obtained by the members of the co-operative societies for their beets has 
been considerably higher than that paid by the ordinary sugar factories in the 
open market, notwithstandiiii' the fact that ample depreciation had been allowed 
for out of the profits before dividing the balance among the shareholders. 

This form of co-operation will be extended in Holland, as the farmers, both 
large and small, can thus participate, everybody according to his economic 
ability ; but this is not the ideal form of co-operation, which ought to include also 
the transporters of roots, the workmen, the employees, etc. The great difficulty 
of allowing those people a share in the profit is that it will not be easy to find a 
way to make them share too in eventual losses, a contingent liability which is no 
more than fair, but is rather difficult to enforce in practice. 


Agricultural Notes. 

Accuracy iv sugar cauf vomencJatare — J.S6, Kavangire, —Attention was 
recently directed in these pages to the increasing necessity of accuracy in the 
naming of sugar cane varieties, and a case was mentioned, where, in India, con¬ 
siderable confusion had arisen Injtweeu two very similar Java seedlings, J.33 and 
J,3(), which, besides certain botanical differences, appear to be very differently 
affected by a local disease. It is curious that confusion appears to have arisen 
regarding JJii in another part of the world. Thus, we read of a cano named 
c/.56*, which is described in a recent paper by Earle* among the varieties cultivated 
ia Porto Rico. A note at the foot of the page containing this description runs : 

Probably an error, as it seems to be the same as J,36 of the Argentine, which 
is not the original J.SG of Java.” As the variety here referred to would appear 
to have been received from Tucumau, it is implied that it is ‘*up to” the latter 
Station to clear up the mystery, for there would appear to be two cane varieties 
masquerading under the name J,36 in South America, and the sooner the matter 
is cleared up the better. 

Yet another case has recently attracted our attention, and it refers to a variety 
even more prominent at the present moment, the Kavaugirt of South America. 
This cano is sometimes described as a Japanese form, but we have no information 
as to this source of origin; it appears improbable that it came from Japan, as that 

i F. S. Earls. ** Sugar Cane Varieties of Porto Rico/* Journal of Uie Department of Agricul¬ 
ture and Labor, Porto Rico, Vol. Ill, No. 2. April, 1919. 
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country has no indigenous varieties of sugarcane. Ckoss,* of Tucuni&n, gives 
us details concerning this cane in a recent paper. He considers that Kavangire 
and Vha are identical varieties. This may well be the case, for Noel Dbeee* 
has traced the Natal Uha pretty conclusively to Brazil, where the somewhat 
puzzling name would possibly be derived from Viha or Vuha^ a reed. Cross 
further states that the Kavangire is not the Cavangerie of Noel Deere or the 
Cavengire of Brazil, or, lastly, the Kavangire of Santa Barbara. These are pre¬ 
sumably thick canes; at any rate this applies to Deerr’s Cav&ngerie^ which is 
apparently the cane described by Earle under that name in the work cited above 
on Porto Rico canes. But, although Kavangire and Uha may very well be the 
same cane under different names. Cross is undoubtedly wrong in placing them 
botanically under Sacchartim apontaneum. The Uha cane is a member of the 
Pansahi group of indigenous Indian canes, and apparently Kavangire belongs 
there too; and these have very little in common with Saccharum apontaneum. 

Here again, then, we have two entirely different canes in the same country 
assuming the same name, and it is highly satisfactory that Cross should have 
taken the matter in hand and given us the origin “from Brazil” of the Kavangire 
cane, which, for the moment, is assuming such importance in the Porto Rico 
sugar cane industry, on account of its disease-resistant properties. He refers to 
a detailed botanical description of Kavangire by PAWCErr in a Spanish Journal, 
and states that this cane is also known on the Tucuman Station as Shi Nonihre 3If 
and Bamhou de Tahandi^ ‘‘and some other (names).” It would be a useful piece 
of work if Cross would favour us with further notes on the subject, and, at an 
early date, obtain for us authoritative descriptions of the various canes mentioned 
in this paper, including, of course, the other “Japanese” cane called Zwingay Vha 
obtained from Natal, and so on. 

The matter is of some importance from the point of view of the general history 
of the migrations of the sugar cane in the far past. When a cultivated plant is 
known by a number of different names in aiiy country, it generally means that 
that plant has been under cultivation there for many years. Noel Deere has 
suggested that the Uha may have been the original cane of the country, intro¬ 
duced by Columbus, and the writer of this note has carried the suggestion one 
step further, by drawing attention to the canes still growing locally in ♦hat part 
of India which Alexander the Great visited when he first brought this important 
plant from the East.** It would throw a flood of light on the classification of the 
varieties of the sugar cane if it could be credibly maintained that, after such an 
immense period of time, so little change had taken place in the botanical charac¬ 
ters of a member of the Pansahi group of Indian canes. C.A.B. 


The 1919-20 Porto Rican sugar crop is expected hy the local Sugar Producers’ Asso¬ 
ciation to amount to nearly 478,000 short tons (say 427,0(»0 long tons) as compared with 
406,183 short tons in 1918-19. This is an increase of nearly 18 per cent., and is con¬ 
tributed from every section of the island. 


Czecho-Slovakian beet sugar factories have been gradually making themselves indepen¬ 
dent of outside sources for beet seed, having organized some eight years ago a seed company 
of their own hacked by a hundred manufacturers. The enterprise has steadily developed, 
and this year’s crop is expected to yield a surplus, which may he exported. Besides this 
co-operative seed company, there are two other firms in Bohemia who make a speciality of 
beet seed production, and these are expected this year to have, likewise, an exportable 
surplus. Previous to this Czech enterprise, the local sugar industry had to depend mainly 
on German seed for its sowings. _ 


1 W. E. Cross. The “Kavangire Cane ,”LmiiHana Planter. Vol. LXIII, No. 26, Pec 20 1919 
*Noel Peerr. “The Origin of the Uba Cano,” XX, 1B4, April, 1918. ’ ’ 

»C. A. Barber. “The Origin of the Uba Cane,” I.S.J.y XX, 406, Sept., 1918. 
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Progress of the Chemistry of the Carbohydrates 

during 1918 .' 

By J. 0. IRVINE. D.So., PhD. 

Carbohydrates. 

During the past year, as has recently being the case, a considerable amount 
of work has been done on the preparation of various acetylated sugars.**^ The 
methods employed show little or no departure from standard processes, but the 
work has been directed mainly to the isolation of pure stereochemical forms and 
to a study of the conditions under which these may be interconverted. In view 
of the discovery, to which reference was made in a previous Report,^ that at least 
four definite galactose penta-acetates exist, research of this description acquires a 
new importance, and. in addition, the optical rotations of substituted sugars which 
are thus rendered available are of value in testing generalizations correlating 
optical rotatory power and constitution in the sugar group. 

As is well known, the late J. U. Nef devoted the closing years of his life to an 
elaborate study of the condition assumed by sugars in alkaline solution, and it is 
gratifying to find that additional results are now forthcoming* in which the work 
is extended to the cases of Z-arabinose and /-xylose. As was to be expected, these 
sugars, when oxidized in alkaline solution, give rise to a large variety of oxidation 
products, and the results not only serve to emphasize the extremely complex nature 
of a reducing sugar in the alkaline state, but are in agreement with the structural 
views expressed by Nef in his earlier papers. ^ Nef’s ideas also serve to account for 
the effects which have been observed during the oxidation of maltose in alkaline 
solution,’ and, looking back on the publications in w'hich this particular type of 
Sugar oxidation was first discussed, the impression remains that inadequate recog¬ 
nition has been accorded to an extremely fine piece of work. A noteworthy 
example illustrating the practical application of these ideas is furnished by the 
succesfejful conversion of rhamnose into methyltetronolactone by the simple process 
of dissolving the sugar in alkali and passing air through the solution.^ From the 
biochemical point of view, the whole question of the oxidation of sugars under 
mild conditions is important, and signs are not wanting that interest in the subject 
is being revived. ** 

The interruption of research due to war conditions has delayed the development 
of systematic work on the specially reactive forms of reducing monosaccharides 
which are included under the provisional name “ 7 -sugars,” but reference can be 
made to a paper on the subject which has appeared during the past year.^^ It is 
now established that in addition to the two crystalline methylgalactosides, a third, 
non-crystal!izable form exists, and it is shown that this variety is analogous in 
structure to 7 -methylglucoside. When completely methylated and the product 
thereafter hydrolysed, tetramethyl 7 -galacto 8 e is obtained, and this substance pre¬ 
serves the reactivity which is characteristic of the 7 - 8 eries. The fact that the 

i Extracted from the Annual Unports of the Chemical Society, London, for 1918. Compare 
also previous Reports, /.iS.J, 1916, 216; 1917, 331; 1918, 276. 

* C, S. Hudson and J. K. Dale, Amer, Chem. Hoc., 1918, 40, 997. 

» Ibid , 993. ♦ I.SJ., 1917, 321, 

5 J. U. Nef, O. F. IIedknbuko, and J. W. E. Glattfeld, J. Amer. Chem. Noc., 1917, 80, 1638. 

6 Atmnal Reports^ 1914, 84. 

T J. W. E. Glattfeld and M. T. Hanke, J. Amer. Chem. 5oc., 1918, 40, 973. 

«C. S. Hudson and L. H. Chrrnoff, ibid., 1005. 

^ L. Bekczelleh and E. SkbgO, Biochem. ZeiUch., 1917, 84,1 . 

10 Miss M. Cunningham, J. Chew. Soc., T., 1918, 118, 696. 
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methylated sugar undergoes spontaneous auto^condensation on keeping, and is 
thereby converted into an ootamethyl 7 *diga 1 aotose, is a sufficiently striking 
example of this reactivity to deserve special mention. As a side issue of the 
research in question, another interesting result emerges. In his original prepar¬ 
ation of methylgalactoside, Fisoher isolated an amorphous product which he 
regarded at the time as a third variety of the simple galactoside. It now appears, 
however, that this substance is a methyldigalactoside, and its formation furnishes 
another example pointing to the idea that the most ready route to the synthesis of 
di- and poly-saccharides is through the 7 -form of reducing hexoses. 

Another important step has been gained in the identification of 7 -sugars in 
a structural study* of the crystalline variety of methylfructoside recently 
isolated by Hudson. This compound is the only known homogeneous methyl¬ 
fructoside, and can thus be converted by standard processes into a tetramethyl 
fructose which is a definite chemical individual. The compound actually obtained 
is identical with one of the tetramethyl fructoses previously prepared by PURDIE 
and Paul, and, as a result, it is now possible to construct a scheme illustrative of 
the complex changes which ensue when fructose is treated with acid methyl 
alcohol. The ketose, like glucose, behaves both as a butylene oxide and as an 
ethylene oxide, and thus gives rise to at least four fnictosides, two of which are 
derived from 7 -fructo 8 e. It is significant that fructose should display this ready 
tendency to react in the 7 -form, particularly as it is the same form which is present 
in sucrose. 

At the same time, it must be recognised that although 7 - 8 ugars evidentl}’ play 
an important part in natural processes, otlier variations of the sugar molecule are 
often functional. Thus, the prediction made by Fischer some years ago that 
“ glucal” would be found to exist in natural combination is now realised, as the 
“ carbohydrate gi'oup” in the nucleic acids has been identified as glucal, and not 
glucose, as has hitherto been supposed.*’ * 

So far as synthetic work in the sugar group is concerned, the most outstanding 
publications of the ^’’ear deal with the formation of glucose and fructose deriva¬ 
tives in which selected hydroxyl groups are substituted. Details need not be 
given of the methods employed to limit the substitution to particular positions, as 
these now present no novel feature, having been standardized in the preparation 
of partly methylated sugars. The first of the papers-^ refers to the formation of 
definite mono-, di-, and tetra-benzoyl-glucoses, and of these, the most striking is 
the monobenzoyl compound, which is apparently identical with the “ vacciuiiri *’ 
isolated by Griebel from the whortleberry. The constitution of the new sugar, 
considering its mode of formation, must be analogous to that of moiiomethyl 
glucose, * and may thus be regarded as 

CHa(OBz).CH(OH).CH.[Cn ()H]o CH-OH 

^ ■■■■' "-N. —- ^ 

0 

The dibenzoylglucose prepared does not seem to have been examined in detail, but 
in all probability it is likewise represented in nature, as a well-defined dibenzoyl- 
glucoxylose has been found in the leaves and stems of Daviesia lati/vJia, 

Glucoaides ,—Under this heading only one paper need be considered. In 
previous Beports, reference has been made to the thioglucosides prepared from 

1 Miss E. S. Stkblk, J. Chem. Soc., T, 1918, 118, 257 ~~ 

* R. Feuloen, Zeiiich. physiol. Chem , 1917, 100, 241. 

J» E. Fisher and H. Noth, Ber., 1918, 01, 321. 

* J. C. Irvine and T. P. Hogo, J. Chem. Soc., T., 1914, 100, 1388. 
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glucose ethyl mercaptal by the action of mercuric chloride, and it now appears 
that this particular reaction is general, > giving rise uniformly to a^thiogliioosides. 
The corresponding /^-compounds may, however, be obtained by acting on 
acetobromoglucose with the potassium salts of mercaptans, and the published 
description of these compounds leads to the opinion that they are true glucosides 
containing a five-membered ring in which oxygen is replaced by sulphur. 

Disacchaeides and Polysaccharides. 

Although the publications dealing with di- and poly-saccharides are not 
numerous, several striking important results have to be recorded. Authentic 
syntheses of disaccharides are few in number, and, excluding those based on the 
function of enzymes, are charactenstic by the use of processes which are drastic 
and are in no sense parallel to natural synthesis. It is possible, however, to 
couple reducing hexoses when they are in the form of 7-8Ugars by comparatively 
mild agencies to give products which are glucosides of di- and poly-saccharides.* 
To take an example, when galactose or glucose is dissolved in methyl alcohol 
containing a trace of hydrogen chloride and the solution concentrated, glucoside 
formation takes place, and simultaneously hexose residues are coupled, so that 
the ultimate products are respectively methyltetragalactoside and methyltetra- 
glucoside. In this simple way, it is possible to form complexes of high molecular 
weight, and the ready conversion of maltose into a methyltrimaltoside containing 
37 carbon-atoms furnishes a striking case in point. 

Interest in thio-derivatives of sugars is reviving, and a new departure is 
marked in a paper describing the synthesis of a dehnite thioi‘M>trehalose. By the 
action of potassium sulphide on acetobromoglucose, the octa-acetate of a thiodi- 
glucose was obtained, and this was converted into the parent thiodisaccharide by 
the action of alcoholic ammonia. ’ The corresponding selenium compound has 
also been obtained, and as both sugars are crystalline, they have been carefully 
characterised. It is doubtful, however, if these disaccharides are normal in 
structure in view of their behaviour on hydrolysis and ready capacity to form 
monopotassium salts, but this does not detract from the inherent interest of the 
compounds. 

Turning to problems of constitution, the important work described last year 
on the structure of sucrose lias been followed by a similar constitutional study of 
lactose.^ The method adopted consisted, as usual, of complete methylation, 
followed by hydrolysis, and the following scheme illustrates the essential steps : 

Lactose-> methyl-lactoside-> heptamethyl methyl-lactoside 

-> Tetramethyl hexose {A) 

-Methyl alcohol 

-Trimethyl hexose (/?) 

The work thus focussed on the identification of the two methylated hexoses 
produced and in the allocation of the methyl groups. The product (A) proved to 
be the butylene oxide form of tetramethyl galactose, whilst the remaining product 
(B) was recognised as trimethyl glucose, identical with that isolated by Denham 

i W. SCHNBIDER, J. Sepp, and O. Stibhlbb, Her., 1918, SI, IttO. 

* Miss M. Cunningham, J , Chem, Soc., T ., 1918, IIS, 604. 

> F. Wrbde, JHochem. ZHUch.^ 1917, 88, 96. 

* W. N. Haworth and Miss G. C. Leitch, Chem. Soc., T., 1918, 118, 188. 
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from metliylated cellulose. The provisional constitution assigned to this methy¬ 
lated glucose is now confirmed, and in consequence the complete structure of 
lactose may be represented by the following formula: 


“CH-O 

OH OH 

0 - 

ICH-OH 
[cH 
OH. OH 
CH,.OH 

(Galactose residue,) 


OH, OH 

-CH 

CH 

OH-OH 
6 . 

CH-OH. 

-CH-OH 

(Glucose residue. 


Incidentally, the results have also a direct bearing on the constitution of 
melibiose, and work of this description goes far to clear up many outstanding 
problems in tho disaccharides. One of the most significant features of the new 
observations is the experimental evidence pointing to the existence in the case of 
lactose of what has long been expected, namely, the coupling of hexose residues 
through secondary alcohol groups. In view of these positive results, it is perhaps 
superfluous to mention an argument,' based on the negative evidence that lactose 
fails to form an o-tolylhydrazone, that the disaccharide is best represented by the 
unbranched chain structure originally assigned to it by Fischer. 


A Model Sugar Factory Laboratory. 


Work in the sugar factory laboratory is mostly of a routine nature, and it is 
possible largely to standardize operations. Mr. P. V. de Villele, chemist at 
Paauilo, T. H., in a report presented to the Hawaiian Chemists’ Association gave 
the plan of a laboratory so arranged as to permit of tho various analyses being 
carried out with the minimum effort, obviating useless running to and fro as 
much as possible. The plan is shown in the illustration opposite. Tho laboratory 
has two entrances, and three sets of windows; and there is a dark room for 
polarizing, in which also is arranged a closet for the storage of chemicals and 
reagents. 

There are three departments, and the operations carried out in each are as 
follows: (1) Juice -cooling, spindling, clarifying and filtering, polar¬ 

izing, and booking of results. (2) Bagasse, cane, and fibre department —chopping, 
weighing, digesting, drying, weighing digested bagasse, polarizing, weighing 
dried bagasse, and booking of results. (3) Syrup, massecuite, sugar, and 
molasses —weighing, dissolving (after which the product is passed to the juice 
department), polarizing by Clergel, and booking of results. 


1 A. W. van der Haab, Bee. irav. chim., 1918, 87, 251. 
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Preparation of Decolorizing Carbon.' 

By F. W. ZERBAN. 

Research Chemist, Louisiana Sugar Experiment Station. 

With E. C. FREELAND and D. D. SULLIVANT. 

Preparation from Organic Matter bt impregnating with Mineral 

Substances. 

When the senior author was called upon to investigate this subject further, 
the effect of different impregnating substances on the decolorizing power of the 
finished carbon under comparative conditions was studied, always using the saw¬ 
dust of long leaf yellow pine {Pintis Impregnating substance and 

sawdust were mixed together with water to a homogeneous paste, and heated in an 
open vessel over a gas ring till perfectly dry, taking care that the organic matter 
did not ignite. The dry product was ground, if necessary, and transferred to a 
receptable made of a 5 in. nipple or 2 in. iron pipe, closed at both ends with iron 
caps, one of which was not screwed on tightl 5 ’^ to permit the escape of gases. The 
final heating was done by placing the nipple in a muffle furnace at bright red heat, 
about 900° C., for about 2 hours, though in the case of the more volatile chlorides 
(as that of zinc) this period was shorter. Lastly, after cooling, the contents of the 
crucible was extracted with appropriate solvents, as hydrochloric acid or caustic 
soda, washed with water, and always finally washed with hydrochloric acid, being 
dried at 105° C. 

In order to obtain comparable results, the different impregnating substances 
were used in chemically equivalent quantities. In the tests with hydroxides and 
carbonates, or with acids, the basis chosen was 1 part by weight of calcium oxide 
to 1 of sawdust, the other compounds being taken in amounts corresponding to 
the quantity of CaO employed. Thus for 1 grm. molecule of CaO, 1 grm. molecule 
of compounds in bivalent elements, two grm. molecules in the case of mono¬ 
valent elements, two-thirds in that of trivalent ones, and so forth. With the 
salts of oxyacids, two series of tests were usually run: one where the salt was 
used in a quantity equivalent to the basic radicle, and the other where it was 
equivalent to the acid radicle. In the halide series, the basis was 2 parts by weight 
of zinc chloride to 1 of sawdust. Therefore, while the different tests in the halide 
series are strictly comparable with each other, they bear no direct relation to the 
remaining ones. 

The decolorizing effect of the carbons was determined with the use of a solution 
containing 30 grms. per litre of final molasses as standard (of which a considerable 
stock was kept); 5 gnus, of the carbon were added to 200 c.c. of this 3 per cent, 
molasses solution, brought just to the boiling point, and passed through a folded 
filter. “Norit” was used as the standard decolorizing carbon with which all others 
were compared. After cooling, the solutions were matched in ordinary Nessler 
cylinders. However, it was soon noticed that sugar solutions contain several 
different colouring matters in varying proportions, and that the carbons show 
selective adsorption, the solutions produced by different carbons often differing 
greatly in tiut.^ The only serviceable apparatus obtainable at the time owing to 
war conditions was the Hess-Ives tint-photometer, and its use was decided upon, 
although we were fully aware of its limitations. 

1 LouUiana Bulletin^ No. 1S7 of 1919, A summary of this publication has already been 
reproduced 1919, 284-286), and the particulars now given, en are Bupplemeutai*y to 

that account. ^ I.S.J., 1919, 86-87. » 1919, 280. 
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In the table here given U a list of the sawdust carbons made,^ arranged 
according to their power, the ** efficiency” of each being expressed in terms of 
“ Norit.” Under special conditions of the test, “ Norit ” removed 81 per cent, of 
colouring matter. If another removed 96 per cent., it means that the second takes 
out only 15 per cent, more than Norit,” calculated on the quantity present in the 
original molasses solution. In using decolorizing agents, however the colouring 
matter remaining in the treated solution is of much greater importance than that 
removed by the carbon; so that the second carbon is not 15 per cent, more efficient, 
19 

but or 4*75 times more efficient than “ Norit.” since it leaves only 4 per cent, of 
colouring matter in the liquor, as compared to the 19 per cent, loft by “ Norit,” 


No. 

41. 

IMPAEONATINO SUBSTANCE USED. 

1 mol. sodium carbonate .. 

Total Colour 
removed, 
per cent. 

Efficiency, 
Norit ’’ 
beiug 100. 
19 


Ash in 
Carbon, 
per cent 
18*84 

165. 

^ mol. sulphuric acid 

• • • 

. 2 


19*4 


1-87 

8. 

2 mols. sodium chloride .. .. 

. • . 

. 16 


22 


2-80 

67. 

^ mol. sodium sulphate .. . 

. • • 

.. .. 20 


24 


2-87 

61. 

^ mols. ammonium sulphate .. 


. 48 


37 


1*25 

60. 

1 mol. silicon oxide . 

• • 

.. .. 61 


39 


24*06 

181. 

1 mol. calcium metaphosphate 

.. • 

• .... 69 


46 


61*96 

31. 

1 mol. calcium chloride, plus excess ammonium 

chloride.. .. .. 60 


48 


17*66 

148. 

1 mol. sodium sulphate .. 

.. « 

. 63 


51 


2*13 

60. 

^ mol. calcium sulphate 

. . • 

.. .. 66 


56 


3*45 

34. 

j mol. aluminium chloride, 
ammonium chloride.. 

plus 

excess 

. 78 


86 


39*18 

161. 

1 mol. calcium carbonate .. 


.. .. 81*5 


103 


6*76 

161. 

1 mol calcium sulphate . , 

. • 

. 89 


173 


3*60 

16. 

1 mol. stannous chloride . • 

• « 

.. .. 93‘6 


292 


1*37 

42. 

1 mol, magnesium hydroxide , 

.. 

. 95-6 


422 


4*93 

40. 

1 mol. calcium oxide .. 

. . • 

.. .. 95-6 


422 


12*38 

16. 

1 mol. zinc chloride 


. 96 


475 


9*63 

20. 

1 mol. magnesium chloride, 
ammonium chloride .. 

plus 

excess 

.. .. 99*4 


3200 


1*76 


It will be noted that in the cases of some of the chlorides which are readily 
decomposed by water at high temperatures, an excess of ammonium chloride was 
to be added to avoid such decomposition. While this method works quite well 
with calcium and magnesium chlorides, it has little effect with aluminium and 
ferric chlorides. With magnesium chloride, this addition evidently gives very 
striking results. 

A few experiments were made to study the effect of using pure carbohydrates 
instead of wood when impregnated with equal quantities of lime. The efficiency 
of paper cellulose, sucrose, dextrose, and starch was 170, 240, 270, and 293 
respectively, “Norit” as before being 100. It would appear that the vigour with 
which lime attacks these substances has something to do with the efficiency of the 
resulting carbon. Thus, dextrose gives an excellent material; and starch a still 
better one, probablj^ owing to its fine division. 

Effect of nitrogen },—Various investigators have come to the conclusion that the 
decolorizing effect of animal charcoal (boneblack) is due to complex C—N 
compounds contained in them. It has recently been shown that carbon combines 
directly with nitrogen at very low temperatures, and it is quite possible that 


1 Altogether M carbons are ineotionod in the original publication. 
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during tie preparation nitrogen is taken up, either from the atmosphere or from 
the ammonium salts added in several of the tests. Sai^rdust, of course, contains 
some nitrogen, but the fact that pure sucrose and dextrose impregnated with lime 
(as just shown) gave very good carbons would speak against the nitrogen theory. 

In our experiments on the preparation of carbons from kelp,^ a very much 
better carbon was obtained than would have been expected in the case of a 
material consisting practically of organic matter impregnated with potassium 
chloride. When after the final heating the product was treated with hydrochloric 
acid, the formation of Prussian blue was often noticed, proving that cyanogen 
compounds had been formed in the process. An experiment was therefore made 
in which sawdust was treated with potassium chloride in parallel tests with and 
without albumen, when efficiencies of 42 and 38 respectively were observed, so 
that the addition of nitrogen here produced an appreciably higher result. Cotton¬ 
seed meal; a material high in nitrogen, but low in ash, gave a carbon of an 
efficiency of 114, as compared with one of 19 for ordinary sawdust carbon. 

Pbeparation from Plant Products without Impregnation. 

A search after cheap raw materials that might be expected to yield carbons 
effective for production on the large scale was made. Most plant materials 
contain little ash; but there exists a small number having a high ash content, 
consisting of infusible material, generally either lime or magnesium salts or silica. 
Some few plants have the further advantage of being high in nitrogen. 

On examining some 18 different materials, results were obtained confirming 
in a general way those obtained before. Omitting the carbon from Celtis seeds 
(ash, 37 per cent.), Macrocystia pyrifera^ the plant with the next highest ash (36 per 
cent.), gave the best carbon (efficiency, 280); whereas that plant with the lowest 
ash (0*47 per cent.), Pinus palnstru^ gave the poorest carbon (efficiency, 19). 
Sargaeanm^ a plant high in nitrogen, with the next highest ash (35 per cent.), 
fairly high in infusible constituents, gave the second best carbon (efficiency, 160). 
Chrondrna criapua^ Ulva^ Equiaetam rohuatuin, an unknown Mexican fodder plant, 
Oryzaaativa (hulls), and Saccharnm officinartim came next in order with efficiencies 
of 86, 73, 72, 70, 66, and 63 respectively. Two of the plant materials mentioned 
were thought to form promising materials for commercial decolorizing carbon 
production. Eice hulls, the decolorizing power of which was discovered by 
Blaudone,2 yield a carbon having an efficiency from 67 to 145, depending upon 
the amount of sodium hydroxide used for the elimination of the silicious ash. 
This carbon has been studied bj" W. G. Taggart and M. Schneller,'* and a 
patent dedicated to the public has been awarded to the former gentleman. 

Preparation from By-Products and Similar Materials. 

Bagasse as a material for the preparation of carbon was first proposed by M. 
WElNRlcii^in 1891, and its purification by means of soda was suggested by W. 
Clacher® in 1914. It gave a carbou having an ash content of 6*33 (after treat¬ 
ment with caustic soda and hydrochloric acid successively) and an efficiency of 
only 26, Bagasse might be used instead of sawdust as the raw carbonaceous 
material in an impregnation process, as for instance, with lime. Beet press-mud 
was recognised by Karlik and Stanek® in 1903; and cane-press mud by 
Hazewinket/ in 1911; while Sandmann proposed its purification by hydrochloric 
acid®. Our experiments showed that carbon prepared from ordinary defecation 
cake from Ohaparra, Cuba, had an ash content of 21*62 per cent., and an efficiency 

a 1919, 90. » 1919, 90. * I.S.J , 1917. 406 ; 1918, 424. » f.S.J,, 1914, 64. 

« Oaterr-Ungar. Zeltachrifl Zuckerind., 1903, 256. ^ I.S.J,, 1911, 274. “La. Planter^ 60, 106. 
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of 405. Cake from the sulphitation process gave a carbou having values of 52*27 
per cent, and 173 respectively. Molasses mixed with kieselguhr and treated with 
sulphuric acid according to the patent of Lyok and Peck ^ gave a carbon having 
an ash content of 0*52 per cent, and an efficiency of 42; while when carbonization 
was carried out with gentle heating the values were 1*50 per cent and 52 respec¬ 
tively. This carbon appears very promising, especially on account of its cheapness. 

M. Weineich * impregnates molasses with lime and obtains a hard granular 
substitute for animal charcoal (boneblack). Samples submitted by him were 
found greatly superior to char in decolorizing power, and showed efficiencies of 54, 
30, and 25. A sample of decolorizing carbon made by his process showed an 
efficiency of 69, and was therefore superior to the product obtained by the process 
of Lyon and Peck. It would appear, however, that it will be more expensive to 
produce. 

In Porto Rico there exist marshy areas in which the upper stratum consists 
of a black vegetable mould; while directly below there is a white to yellowish 
material, which is almost pure carbonate of lime. Two parts of the latter with 
one of the former material gave a carbon having 40 per cent, of ash and 181 
efficiency. Probably the high nitrogen content of the mould is partly responsible 
for the high decolorizing power of this carbon. 


The Mauritius Sugar Industry. 

Department of Agriculture Report for ipi8.^ 

The total production of sugar in Mauritius for the crop of 1918 is estimated 
to be approximately 252,370 tons, as compared with 225,370 tons in 1917, 209,030 
tons in 1916, 214,520 tons in 1915. and 277,360 tons in 1914. Of the total 
production of siigarit is estimated that 95*5 per cent, is vesou, 1 *4 percent, firstsyrups, 
and 4*1 per cent, low syrups. The proportion of vesou to the total crop shows a further 
marked increase on the previous year (94*50) and is the highest ever recorded. 
In 1911 it was 73*80, in 1914 82*01, and in 1917 89*85 per cent. The improve¬ 
ment is due to greater care in the process of manufacture and to the increased 
demand for sugar of higher grade; in bringing about this result the steadily 
increasing prevalence of the process of double turbinage’’ is largely responsible. 
Bearing in mind the high ])roportion of vesou sugar at present being manufactured, 
the quality may on tho whole be regai-ded as decidedly satisfactory, but there is iu 
some instances still room for improvement iu methods of clarification and 
filtration. 

The quality of the canes handled during the crop was on the whole distinctly 
satisfactory, the saccharine richness being appreciably above the average. Data 
taken from tho Controh Mntuel Sheets show that as a mean of returns from 32 
estates the average composition of the cane handled at the factories was as 
follows:—Sucrose, 13*63 per cent; fibre, 12*67 percent. The average extraction 
of all factories for the crop was estimated to be 10*95, while the average figure for 
the sugar extracted per cent, sugar in canes according to the Cvntroie Mutttel 
figures was 81*1 per cent. The conditions experienced during the reaping season 
were favourable to the haiwest of the canes and practically all the factories had 
concluded their grinding season before the 31 st of December. 

1 LS.J., 1918, 431 ; 1919, 73. » U.S. Patent, l,‘a08,826; 1919, 825. 

^Abridged from the Annual Report of the Department ot Agriculture, Mauritius, tor 
the year 1018 . 
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During the year 54 factories operated; one factory was dismantled and the 
canes formerly handled by it were distributed among adjoining estates. Owing 
to war conditions only minor additions to plant and machinery have been 
possible. One economizer, two tilter'-presses, 46 Weston centrifugals, two 
dynamos, five suction gas engines, and some 24 malaxeurs had been installed by 
the commencement of 1918. 

At the same date the total area under cane cultivation was estimated to be 
168,856 arpeuts, an increase of 806 arpeuts* over the similar figure at the commence¬ 
ment of the preceding year. Of this total, 92,588 arpents were cultivated by 
Estates and 75,828 arpents by planters, estate cultivation representing 55 per cent, 
of the total cultivated area. The total area under cultivation by Indian proprietors 
or lessees amounted to 72,638 arpents or 43’1 per cent, of the total area. 

There are practically no improvements in relation to agricultural operations 
to be recorded during the year. This is in part to be attributed to war conditions 
which have to a large extent precluded the importation of agricultural implements. 
Some interest has been excited on the question of the possibility of the introduction 
of agricultural tractors, but no practical steps have been possible up to the present. 

Pests and diseases of sugar canes have attracted a good deal of attention during 
the year. Eoot disease has become more prominent in many localities and con¬ 
siderable areas are recorded as having been somewhat seriously attacked. In 
many such cases the advice of the Department of Agriculture has been sought 
and appropriate treatment given. It should be emphasized that the control of 
this disease is largely a question of agricultuial methods employed. In the Dis¬ 
trict of Pamplemousses the control of Phylalm Siuithi has been the subject of a 
considerable amount of activity. Early in the year, in a report presented to the 
Colonial Government and to the Board of Agriculture, the Director of Agriculture 
emphasized that the most serious factor of the situation was the gradual extension 
of the infected area by slow outward spread. The matter was further consideied 
at a special meeting of planters held at Pamplemousses in October, 1918, and, 
with the co-operation of planters, measures were taken for the patrolling of tlie 
periphery of the infected aiea by special gangs with a view to controlling the out¬ 
ward spread of the pest. In relation to the establishment of Tiphia paruUela^ the 
parasitic enemy of Phylalns Sinithiy evidence accumulated during the year 
indicates that the insect has established itself satisfactorily at many points m the 
infected area and is already exercising a perceptible effect in controlling the pest. 
In 1917 the attempt was made to intioduce into Mauritius Srolia oryctophayu as a 
parasite of the “ Gros Moutouc,” (hyciea turmtdua, which is responsible for con¬ 
siderable damage to cane fields in the island. Evidence obtained during the year 
points to the parasite having satisfactorily established itself in Mauritius, and 
there seem to be reasonable grounds for expectation that satisfactory results may 
ultimately be secured as the result of this introduction. 

Interest has continued to centre in the question of new and improved varieties 
of cane owing to fears which were expressed in some quarters that the White 
Tanna variety may be degenerating. The question has received the careful con¬ 
sideration of the Department of Agriculture and a definite system of co-operative 
experiments with new varieties of canes has been laid out on a number of estates 
in different parts of the Colony. It is well to emphasize that agricultural con¬ 
ditions in Mauritius demand a cane which is capable of being ratooned for 
relatively long periods, and, as Professor J. B. Habbison, C.M.G., Director of 
Agriculture in British Guiana, has recently indicated, the breeding of varieties 
iThe arpeut is practicalJy one acre. 
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possessing these obaraoteristics is very much more difficult than the production of 
new seedling canes which are capable of giving satisfactory returns as plant cane 
or as plants and first ratoons. With the exception of Mauritius and British Guiana, 
there are practically no cane countries where intensive metl^odB of cultivation are 
practised in which long ratooning is the rule, and consequently new varieties 
produced in other parts of the world are generally selected on account of their 
capacity to yield satisfactory crops of plant canes, their ratooning power being to 
a large extent ignored. Consequently, the chances of securing satisfactory canes 
possessed of considerable ratooning power from countries outside Mauritius are 
naturally minimized. On the other hand, the fact that cane varieties do even¬ 
tually tend to degenerate renders essential that the work of raising and trying out 
new varieties of canes should be rigorously prosecuted, since this afPords the only 
means at present available of replacing cane varieties in the event of their ceasing 
to become serviceable. » 

The year 1918 will long be remarkable for the conditions governing the dis¬ 
posal of the sugar crop. Early in July, 1918, the Secretary of State for the 
Colonies intimated by cable to His Excellency the Governor that the Royal 
Commission on the Sugar Supply would be willing to buy vesvu (white first pro¬ 
duct) sugar for export to the United Kingdom, but that in view of shipping diffi¬ 
culties the total of such offer could not exceed 50,000 tons. At the same time it 
was stated that the embargo on the export of sugar would be raised so soon as 
arrangements had been made to ensure the provision of adequate funds in India 
for the purchase of essential supplies during the ensuing twelve months. With 
reference to the price at which the sugar so taken was to be purchased, it was, at 
a later date (July 23rd, 1918), intimated that the offer made would be based on 
the average of prices paid by the Royal Commission during the past four years, 
178. 6d. being offered as the middle price, with variations of 4d. up and down for 
superior and inferior grades, prices in all cases to include 2d. shipping commission. 
This offer was accepted by the planters of the Colony. The woik of apportioning 
the amount of the Royal Commission purchase among planters and other holders 
of sugar was delegated by the Government to the Department of Agriculture, the 
Statistician of the Department, Mr. H. Robert, being placed in charge of this 
operation. It was subsequently (September 6th) intimated by the Secretary of 
State that in the event of the Royal Commission finding itself in a position to 
purchase additional quantities of vesou sugar, the price paid would be the same 
as for the first 50,000 tons. 

In view of the possibility that grave difficulties might be encountered in dis¬ 
posing of the remainder of the tmoa crop, owing to lack of freight, and in order 
to secure uniform treatment for all, while relieving the anxieties of planters, and 
stabilizing the main industry of the Colony, the Secretary of State for the Colouieb 
in August, 1918, authorized the Governor to submit the following proposal to the 
Chamber of Agriculture :— 

“That the Government should take over the whole of the vesou sugar of the 
1918-1919 crop, not already contracted for, and should sell it on behalf of the 
planters, on the following terms:—The Government would pay Rs. 7*50 per cwt. 
for all sugar ready for delivery. The sugar would then become the property of 
the Government, and would be sold by the Government to the best advantage. 
All profit obtained, after payment of expenses for storage, interest, etc., would 
be distributed to planters in dividends as soon as it would be safe to do so.** 

This offer was accepted by the Chamber of Agriculture on behalf of the 
planters, and, as legislation was necessary to carry it into effect, a Special 
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Ordinance (No. 8, of 1918} was passed. To enable the operations under the 
Ordinance to be carried out, the Secretary of State made arrangements with the 
Goyernment of the Federated Malay States, whereby a sum of £1,750,000 was 
placed at the disposal of the Crown Agents, bearing interest at the rate of 5^ per 
cent, per annum. Under the terms of the Ordinance, a Committee was appointed 
by the Governor to advise in connexion with the sale of sugar; this Committee 
consisted of 14 members, comprising leading planters and brokers and one or two 
officials, under the Chairmanship of the senior Puisne Judge of the Colony. In 
addition, a Grading Committee of two members and a Board of Arbitrators of 
three members were also appointed. They divided the sugar into throe grades, 
viz., a —fine to finest, 5—good to fine, c—medium to good. 

The scheme worked most satisfactorily, the disposal of the crop proceeding 
much more favourably than had been at first anticipated : by the commencement 
of November nearly half the crop (including the 60,000 tons purchased by the 
Eoyal Commission) had been disposed of. With the signature of the Armistice, 
matters further improved, freight became much easier, offers at enhanced prices 
were received, while the Boyal Commission offered to purchase all unsold stocks 
at a price Is. per cwt. higher than their original offer, i.e., 188. 8d. per cwt. f.o.b. 
By December 20th practically the whole crop had been disposed of. The average 
sale price for the entire crop was 17s. lOd., while actual prices ranged between 
17s. 2d. and 208. It was found that only £1,200,000 were required as advances 
from the Federated Malay States, and by Maich JUst, 1919, this sum and the 
interest thereon had been entirely paid off. By the end of 1918, 99,771 tons of 
sugar had been shipped; of this amount 48,148 tons wore destined for the United 
Kingdom, 46,096 tons for India, and the remainder to other destinations. 

Difficulties in relation to transport of cane and sugar by the Government 
railways were experienced in an enhanced degree during the year, owing to the 
impossibility of obtaining adequate supplies for the maintenance of engines and 
rolling stuck. 

Difficulties also continued to be experienced in obtaining 8ui)plie8 of artificial 
manures for canes; potash salts have been practically unobtainable, while other 
manures have only been available at very high prices. liiuiited supplies of 
sulphate of ammonia have by arrangement with the Secretar}’ of State for the 
Colonies, continued to be available throughout the year; the price quoted has been 
Rs. 650 per ton. It may once again be emphasized that an ocoiioinic limit exists 
to the profitable nature of applications of artificial manures to canes, and that a 
point may occur when the cost of maimrial applications exceeds the value of the 
resulting increase in yield; it is in consequence important to ascertain clearly the 
relationship between the cost of application of artificial manures^and the value of 
the resulting increment. 

At the end of the year the condition and the immediate outlook of the sugar 
industry of the Colony appeared to be distinctly favourable. The advent of the 
armistice and the consequent relaxation in relation to Government freight 
requirements greatly ameliorated a situation which at the commencement of the 
crop gave rise to grave forebodings. The ultimate outlook for the industry^ is 
more problematical since, owing to its geogi-aphical position, the Colony is dis- 
advantageously placed in regard to access to the majority of the world’s markets. 
Now that facilities are likely to become available for the introduction of improved 
machinery and for the amelioration of methods of cultivation, it is hoped that full 
advantage will be taken of opportunities for the re-investment of capital with a 
view to effecting greater economies in production and manufacture. 
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The Eeport of the Oommittee on Agricultural Machinery and Implements of 
the Hhwaiian Sugar Planters’ Association for the year ending September 30th, 1919, 
has little that is new or of interest. Mr. Lidgate, the Chairman of the Oommittee, 
as the result of his customary enquiries of plantation managers, concludes that the 
tractor has become a very considerable factor in the motive power of the sugar 
plantations and will replace animal power to a still greater extent as they become 
more familiar with their use. But he judges that it is on flat level lands that 
tractors will do their best work, since experience with the Yuba tractor (a creeping 
track type of 20-35 H.P.) shows that on steep hillsides their efficiency is very much 
less than on fields which do not average over 8 or 10 per cent, grades, while on the 
steeper fields the delays from stops and repairs are much more frequent; again in 
the case of a light tractor such as the Fordson (with ordinary spudded driving 
wheels) it may succeed on flat dry lauds for light work, but in hill climbing in 
Hawaii its capacity is so much reduced or absorbed that the effective power is 
limited to the load which throe mules could haul. 

As regards cultivators, Mr. Lidgate records that they find the John Deere 
14-tooth duck-footed harrow very efficient for cultivating in young plant cane, as it 
disturbs the weeds and stirs the soil without throwing much dirt into the cane row. 

Answers from plantaf ion managers to enquiries show that the principal tractors 
used are 45 H.P. Holt Caterpillars, 45 H.P. Bests, Clevelands (which are found 
to save a lot of mule labour in light cultivation and ploughing in small awkward 
and inaccessible places where the large tractors could not go), and the 20-35 H.P. 
Yubas. All four tj^pes above cited are of the creeping track type. 

Mr. David Foiihes, the Manager of the Waiakea Mill Co., wrote: “ As a 
general change in methods of motive power is rapidly taking place, the writer 
believes that a greater number of tractors has been added to the equipment of 
Island plantations during the past year than in any similar space of time. There 
are few plantations now which do not have one or more tractors to replace mules 
in the heavier cultivation of soil. With the high cost of animal food, as well as 
expensive labour to handle those animals, it is no doubt found to be more econ¬ 
omical to use tractors where practicable. The tractor does not get tired, and will 
work overtime at the same rate of fuel consumption. This is of great consideration, 
for when weather and other conditions are favourable it means much to have the 
land prepared for planting at the proper time. It is the writer’s belief that at no 
distant date tractors will be on the market of a lighter build, adapted to such work 
as cultivation of cane rows and destruction of weeds, or in fact any sort of work 
where a mule, or mules, can now be used for cane cultivation. It takes no great 
stretch of imagination to look forward to such machiuery and implements of agri¬ 
culture being used more extensively, and propelled by home-made fuel produced 
from our waste molasses. On Waiakea Plantation for many years gas engines 
have been used for the loading of cane on to our railroad cars, with very great 
success. 

“ Were it not for the extremely rough and rocky nature of our lauds I doubt 
that not much of our cultivation would be carried out by tractors; but as such 
laud runs up breakages and upkeep to such a point, it remains doubtful if tractors 
can be used with economy and efficiency to replace the mule.” 

Mr. Jas. Gibb, the Manager of the Honolulu Plantation Company, wrote: 
“ On this plantation we have two Yuba tractors and a Cleveland. With the Yuba 
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we plough, harrow and do almost all our furrowing. They can pull two ordinary 
furrow ploughs without any trouble. We use them also for hauling cane cars on 
portable track, and hauling cane from the upper land with wagons modelled after 
the Paauhau cane wagon. They can turn in much less space than a five-mule 
team, and haul cane on very rugged land. We usually hook on two or three wagons 
at a time. In the fall of the year we off-bar with the Yubas, hauling two 14-in. 
or three 10-in. ploughs. This can be done without much damage to the,cane if 
the tractor is carefully driven. We have had these two Yuba tractors now for over 
two years and cannot speak too highly of them as useful machines for plantation 
work. The Cleveland tractor we have had only four or five months. All of this 
time it has been kept steady off-barring ratoons with a set of right and left 10-in. 
ploughs. We figure that this small tractor is doing the work of eight or ten mules 
at ploughing between ratoons.’* 


The Possibility of applying the Diffusion Process to 

Shredded Cane.’ 

By A. FBIBS. 


The high state of efldoiency in a modern milling plant is in some way due to 
the fact that methods have been adopted which approach those of the diffusion 
process, the disintegrating of the cane before crushing and the more liberal appli¬ 
cation of maceration water being instances. Together with improvements in the 
rollers, such modifications have made possible a recovery of sugar in the mixed 
juice not equalled by diffusion. 

Naturally all these changes extended over a period of many years. They 
brought along difficulties in the boiling-house and fire-room equipment similar to 
those of diffusion, but these were also gradully met and overcome. It is therefore 
reasonable to suppose that if diffusion were installed at the present time it could 
profitably take advantage of some of the improvements made, thereby overcoming 
some of the serious problems that presented themselves in former years. 

Col. Z. S. Spalding, who first introduced diffusion in the Islands, and whose 
plant operated very successfully for many years at Kealia, Kauai, says: Dif¬ 
fusion was given up on account of the inability to dry the exhausted cane chips 
enough to bom in the furnace of that time without extra and expensive fuel. 
To-day our furnaces would burn them freely and economically.” 

Equally interested and prominent in the enterprise of 30 years ago was Mr. 
J. N. S. Williams, whose concise and clear conception of the proposition as it 
presents itself to-day is of special value and interest. He says ; 

“ Diffusion at the present day is a very different proposition to what it was 
30 years ago. The large single battery built at that time was to treat 4(K) tons 
of cane per day (24 hours). Now, no one would consider handling less than 1000 
tons in that time. Several small batteries can, of course, be used, but there the 
elements of first cost, labour in operation, and current expenses must be con¬ 
sidered. If diffusion is now to be considered seriously, we must look at the profit 
and loss account to be obtained, and as diffusion offers no advantage compared 
with milling as far as extraction is concerned, the gain must be in operating 
expenses and reduction of losses in manufacture, notably in the final molasses. 

^Summary of a paper presented to the ITtli Annual Meeting of the Hawaiian Chemists' 
Association. 
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shredded oaae can be iised in diffusion, this may solye the problem of 
preparing the material, but it has not yet been proved that shredded cane tightly 
packed will allow of efficient circulation, and also that diffusion juice from 
shredded cane would be any purer than mixed juice from mills in which the cane 
has been prepared by shredding. The shredder disintegrates the cane to such an 
extent that all the soluble solids will be extracted by the diffusion process. It is 
therefore cleaiiy apparent that there are several points to be cleared up definitely 
before diffusion will again become a live issue. 

“ No one will discard a good milling plant unless he can replace it by 
machinery very considerably its superior in operation and in cost, and while I am 
sure that the method of diffusion is the most simple for the extraction of sugar 
from the cane, I am also sure that to meet modern demands the batteries and 
equipment of 30 years ago will not serve, and considerable experimenting will 
require to be undertaken to demonstrate the efficacy of more modem equipment 
to be used with that process.*’ 

A communication from Egypt, where diffusion and milling are operated side 
by side at this time, was received by Dr. Noeris from Mr. H. Naitb, Director- 
General of the Society des Sucreries et de la Eaffinerie d*Egypte* 

* ‘ In answer to your letter, I have the honour to inform you that we have 
still three systems of juice extraction:—(a) Cane diffusion; (5) bagasse diffusion; 
and (c) milling. Cane diffusion was, in fact, an enormous progress compared with 
all other proceedings at the time, but since then bagasse Effusion has been intro¬ 
duced and milling perfected so that the day is not far off where cane diffusion 
may be given up. It would take a volume to give a full and clear appreciation 
about each system, but we may say, in general lines, that the results with a cane 
of 12*5-13’5 per cent, and about 11 per cent, cellulose are as follows: 

‘‘Losses per cent, cane:—Cane diffusion, 0*35 to 0*45 per cent.; bagasse 
diffusion, 0*20 to 0*36 per cent.; milling, crusher and four mills (20 per cent, 
imbibition), 0*45 to 0*65 per cent. 

“ In proportion to the purity of the juice contained in the cane, the purity of 
the total raw juice is highest with the bagasse diffusion. Then follows cane 
diffusion and the milling processes, which last two do not show appreciable 
differences, there being perhaps a slight, but very slight, difference in favour of 
diffusion. Cane diffusion is more expensive than bagasse diffusion, and bagasse 
diffusion than milling.” 

After reading Mr. Naus* letter on the three methods of extracting sugar from 
the cane, and considering that the data presented give the result of actual experi¬ 
ence, one feels as if further argument in favour of diffusion were futile or should 
at least be postponed until more information from the Eg;yptian factories is avail¬ 
able. According to the figures, the extraction for cane diffusion is 96*92 per 
cent.; for bagasse diffusion, 97*88 per cent.; and for milling, 95*77 per cent. 

Without further knowledge of the machinery employed for slicing the cane, 
the treatment which the juices of the three systems receive before entering the 
evaporator, and the condition of the bagasse and its fuel value, the higher cost of 
cane diffusion over both bagasse diffusion and milling cannot be explained. The 
main difficulties of the process in Hawaii were:—(1) The high cost of handling 
the cane and the expensive machinery for its preparation for the batteries; and 
(2) the necessity for extra fuel, brought about by the production of a bagasse not 
dry enough for burning, and in too fine a condition for the furnaces of that time. 

It was owing to the introduction of the Searby shredder a few years ago 
that diffusion came in for some consideration again in Hawaii. The great 
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capacity of tbo shredder» and its successful operation so far» make it seem the 
proper machine for preparing the cane. It would materially out down the 
operating expenses; but it will have to be demonstrated by practical tests whether 
the resulting material will be suitable for the diffusion process. 

Assuming that the shredder is even, that there are no large pieces, will the 
cane thus disintegrated and dropped into the cells distribute itself evenly and 
allow a good circulation ? The juice passing through the cells must come in 
contact evenly with all parts of the cane; there must be no hollow spaces or pack* 
ing of the material; in other words, the juices must freely and rapidly pass 
through the filled cells and the extraction must be equally good in all parts of the 
diffuser. Whether shredded cane will fulfil these conditions must be left to a 
practical test. 

The drying of the exhausted chips, and the burning of this rather powdery 
material, presented another serious problem in former years ; but with the present 
improvements in mills, furnaces and boiler-house equipment, the exhausted 
shredded cane should be as efficiently burned as is the bagasse of to-day, and 
probably with less additional fuel, since much of the heavy machinery could be 
dispensed with. 

It is possible that the above-mentioned difficulties are important factors in 
the higher cost of diffusion mentioned in Mr. Naus’ letter. The shredder, 
Messchaert grooves, and improved furnaces, seem to offer a solution for these 
difficulties. 

Besides the economy in power, diffusion has in its favour the saving of labour 
and material, as neither settling tanks nor mud-presses are necessary. The 
juice is clarified in the cells, and after screening and heating goes directly to the 
evaporators. Following ai^e a few figures representing the averages for a week's 
work at Makaweli in 1901, when diffusion was in operation :—Cane, 4637 tons. 
Cane, per hour, 34*5 tons. Cane juice :—Brix, 20*99; Polarization, 18*59; 
Purity, 88*58, Diffusion juice :—Brix, 17*83; Polarization, 15*43; Purity, 86*54. 
Extraction per 100 sucrose in cano, 97*0. Dilution, 17*5 per cent. 

Cane juice was obtained by pressing the chips in a hand press. Noticeable 
is the low dilution, and one would expect that with 30 per cent, dilution or more, 
and with the finer material yielded by the shredder, an extraction of 98 per cent, 
and over should be realized. 


Clarification and Filtration in Hawaii.’ 

By O. BXJDDE. 


Lmiiiig ,—The lime used in Hawaii is mcistly made locally from either coral 
rock or coral sand. Although not quite as good and pure as lime made elsewhere, 
its percentage of calcium oxide is sufficiently high and its silica and magnesia are 
low enough to give satisfaction in clarifying cane juices. Milk at 15^ Be. is 
generally preferred, although dry lime is used in some mills. 

Great care should be taken to lime to a point which will give the clearest juice 
and highest increase in purity. Liming to neutrality is generally preferred, but 
very often alkaline or slightly acid tempering gives better results, which, of course, 
depends on the variety of the cane, or the soil, and the altitude of the field in 
which it is grown. 

' Paper presented to the I7th Annual Meeting of the Hawaiian Chemists’ Association. 
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In an experiment made with Caledonia cane jnice, the increase of purity 
resulting from acid» neutral, and alkaline clarification was 1*1, 1*7, and 2*2^ 
respectively. 

Liming mostly takes place before heating of the juices. As far as I know, 
the Maui Agricultural Company is the only place where the juices are limed after 
having passed through the heater, the advantage being that the heater tubes are 
free from scale at the end of the week. Mr. Foster reports that he never found 
any inversion, obtained a good clarification, and that the heater tubes remained 
free of scale at all times. I believe, however, that there are possibilities of getting 
a heavier scale on the evaporator tubes. 

Jleatinf /.—The Derning system of heating juices is generally used here in 
Hawaii, and is so well known that it needs no description. As to the temperature 
of juices leaving the heater, 212^ to 216°F. is generally accepted as safe without 
any risk of destroying sucrose or darkening the colour of the juice. Some are of 
the opinion that even a temperature of 220°F. could be used, provided the juice is 
not heavily over-limed, as the time of exposure is very short, and the temperature 
drops back to 212° F., and lower, as soon as the juices are discharged into the 
settling tanks. 

On the other hand, Mr. Walker, of the Pioneer Mill Company, and Mr. 
Biela, of the Kohala Sugar Company, believe in a temperature below boiling 
point, as low as 180°F., to reduce decomposition to the minimum and prevent the 
undue viscosity of syrups and molasses, and the consequent slow drying of 
massecuites. Mr. Walker states that he worked for two weeks at 200° F., and 
at times at 190° F., and obtained a good clarification. The reason he did not 
continue at this temperature during the whole season was that he did not have 
sufficient evaporator capacity to take care of the colder juices. Next year, 
however, he will install a reheater that will do away with this trouble. 

MtHmj Tanks ,—There are various kinds of settling tanks in use in Hawaiian 
mills, and all are understood to bo giving satisfaction. At Honolulu Plantation 
we have 22 asbestos-covered inverted cone-bottom tanks, each having a capacity 
of 1000 gallons. The mud outlets are in the centre, and the tanks can easily be 
emptied and washed out occasionally. The juice outlet is at the side of the tank 
just above the cone bottom. To this outlet inside the tank, double elbow's connect 
a 8 in. copi>er pipe, supplied with a copper float. At the float end of the pipe there 
is a right-angle connexion 3 in. long. This extends down into the juice below 
the scums, and as the double elbows are movable, the float descends with the 
level of the juice until the mud is struck. With fairly good and clean cane, about 
90 per cent, is recovered as clarified juice. Pipes, floats and trough in fiont of 
tanks have all been made out of old Lillie evaporator tubes, and since their instal¬ 
lation have not given any trouble whatsoever. 

D >uble-8croening of the juices is generally replacing sand and excelsior 
filters. Kotary self-cleaning screens are being used in some mills, but mostly 
screens 3 ft. wide and from 6 to 8 ft. long placed at an angle of about 30° in order 
to allow the juice to keep the screen clean (by pushing forward the cush-cush) are 
being installed. The mesh of the screens varies from 80 to 200, and is reported 
to give general satisfaction. 

Resettling tanks are gradually being discarded here in Hawaii. The clear 
juice is drawn off in the same way as in the settling tanks, and about 40 per cent, 
is recovered as clarified juice. During this last season at this factory we ran. 
without them for one month, but had to adopt them again, as our filter-press 
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capacity is below standard and the amount of filter-press cloth necessary increased 
during that time. 

Those answering the question, “ Where should the resettled and filter-press 
juice be returned F ** agreed that it should be returned to mixed juice, as this is 
usually overlimed and might cause d, heavier scale in evaporators. Moreover, it 
falls upon the evaporator to raise the temperature of the filter-press juice to that 
of the clarified juice. In any case, piping should be so arranged to either return 
the juice to mixed juice tanks or to evaporator supply tank. 

Filter^prm ,—As far as I know, plate-and-frame presses of different types 
are used in the local mills. The size of the plates and thickness of frames have 
gradually been increased, and have reached a maximum of 34 in. for plates and 
4 in. for frames at the Maui Agricultural Company’s mill at Paia. 

At Honolulu Plantation we have 11 small presses and one large Catton & Neill 
press. How much more economical in time, labour, water, and filter-press cloth 
a large press is than a small one can be seen by comparing the following data:— 
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In charging and sweetening off the presses the gravity system is considered 
very good practice, but pumps and montejus are still being used to a great extent. 

The double filter-press system continues to find more followers; and although 
it requires more labour, as the mud has to be handled twice, it is considered more 
nearly “fool-proof” in getting the sucrose out of the cake. Hydraulic closing 
devices should be installed wherever possible. An even pressure can be put on 
the presses with less labour and time, and the danger of breaking plates is reduced 
considerably. 

Now and then it becomes necessary to employ other clarifying agents besides 
lime, such as phosphoric acid paste, kieselguhr, etc., in order to get a good clari¬ 
fication or a lighter-coloured juice. Towards the end of this season the Waialua 
Agricultural Company had a run of exceptionally dark juices, from Rose Bam¬ 
boo and D1135 cane, which were very dirty and hard to clarify. Mr. L. W. 
Howard has made a report on this; he points out that his experiments proved 
conclusively that we must overlime the juices heavily, and precipitate the excess 
lime by means of phosphoric acid in some form. He believes that the smaller the 
amount of “ cush-cush ” in the mixed juice the better and easier will the work at 
the liming station be for all the juices, and especially for those from such canes 
as he has had great difficulty in handling. 

At Eahuku, Mr. S. S. PECK.is using a molasses carbon for clarifying and decol¬ 
orizing the juices, and is turning out a very good quality of white sugar. 

In connexion with the bone-char filters at Honolulu plantation, we use phos¬ 
phoric acid and lime in clarifying the raw liquor (remelted raw sugar) and obtain 
a very clear liquid. This is very important, as the life of a char filter and the 
amount necessary for decolorizing depend on it a great deal. 
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Put^ications Received. 

Aleohol: its Prodootion, Properties, Chemistry, and Industrial Applic¬ 
ations. By Charles Simmonds, B.Sc. 1919. 674 pages. (Macmillan 

& Co., Jiondon.) Price: 21s. net. 

Several works have been published on the production of alcohol and its 
industrial uses, each of service from its pailicular manner of treating the subject; 
but manufacturers of spirit (especially those in the tropics) have for some time 
past expressed their need of a practical modem handbook dealing particularly 
with the chemical and biological aspects of this branch of technology. Mr. 
SiMMONBS has written a work which to some extent should meet this want. It is 
a general monograph, compiled from several sources, carefully written, well 
illustrated, and wide in scope. In addition to dealing with such matters as the 
raw materials and biological agents (enzymes and yeast) employed, and the pro¬ 
cesses of saochanfication and fermentation followed, considerable space is devoted 
to themes as industrial alcohol; denaturation; alcohol as a source of light, heat, 
and power; examination of potable spirits; while lastly there is a chapter on the 
physiological effect of alcohol. Questions which at present are occupying more 
or less attention in different quarters, such as the production of alcohol from wood 
by the Classen process, from sulphite waste liquor by Bastrom and Wallin’s 
patents (now being operated on a large scale in Sweden), and by synthetic methods 
using calcium carbide, are adequately discussed. There is also a very instructive 
chapter on the use of alcohol as a fuel for motor engines. It is, therefore, a very 
comprehensive work, one which we think may come to be regarded as a standard 
general book on the subject. Those sections dealing with the chemistry of alcohol, 
the analysis of spirits and excise regulations are valuable, and reflect Mr. 
SimmonDS good experience in these directions. More space, and especially more 
practical data, however, might have been allotted to the treatment of the all 
important operation of fermentation (to which unfortunately only some 6-7 pages 
are devoted); while the subject of the application of pure yeast should surely have 
also been discussed in greater detail. We hope that in a future edition these 
sections will be expanded, at the expense if need be of less useful data, such as 
those appertaining to the general chemistry of the alcohols and their physical data, 
for which inforination one naturally would have recourse (when necessary) to 
well-known sources. 


Recent Advances in Organic Chemistry. By Alfred W. Stewart, D.Sc. 

(Longmans, Green & Co., London.) Third edition, 1919. Price, 14 b. 

net. 

Chemists specializing in some branch or other of technology realize not long 
after their student days are over the difficulty, or generally the impossibility, of 
keeping themselves abreast of the whole trend of organic research. A book such 
as the one before us, which summarizes the work done in organic chemistry 
during the past ten years, and which, moreover, does so in an eminently lucid 
and interesting manner, is certain of appreciation. It is by no means a mere 
compilation of facts; hut rather an exposition of the principles upon which the 
science is developing. There are chapters on subjects such as the terpenes, the 
alkaloids, rubber, polypeptides, authocyanins, and modem formulae and their 
failings ; but the sections which will be found most useful to sugar chemists are 
those discussing the chlorophyll problem and some theories of the natural 
synthesis of vittu products. In writing this latter section. Dr. Norman Collie’s 
communications to the author giving his views cm the subject have been largely 
embodied in the text; and the result is a critical examination of recent work done 
on the methods by which natural products as carbohydrates, proteins, pigments, 
may possibly come into existence in the organism. We are still far from a 
definite knowledge of the manner in which the vital machine carries out its work, 
but the theories collected in this chapter allow the reader to speculate for himself 
on the subject, and reveal a fascinating field of study. 
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Reagents and Reactions; By Edgardo Tognoli; translated by 0. Ainsworth 
Mitchell, B.A., F.I.O. (J. & A. Churchill, London.) Price, 6s, net. 

This small book is novel in its purpose, and we may add also distinctly 
useful. It gives a description of the principal reactions that have been proposed 
for the detection of different organic and inorganic substances, either alone or in 
the presence of other compounds. Every chemist, whether engaged in analytical 
or in research work, requires constantly to establish the presence or absence of 
substances such as nitrous and nitric acids, peroxides, peroxydases, aldehydes, 
sugars, proteins, phenols, diazo compounds, alkaloids, dyestuns, etc., etc.; and 
it IS a considerable convenience to have the several reactions which are used for the 
identification of these bodies collected in one volume, a task which, we think, has 
not previously been attempted in English. These tests are described in the text 
according to the name of the investigator who first proposed them ; but in order 
to facilitate reference a collective index is also given of the various substances. 
Mr. Mitchell has enhanced the value of the original Italian edition by the addition 
of some of the more important reactions not formerly included. It may be 
pointed out that many of the tests described belong to the domain of physiological 
chemistry, while some are now regarded as obsolete. It must be admitted also 
that the value of a number has yet to bt proven. Nevertheless, this small book 
will certainly be of much service to chemists; and its usefulness will, we hope, 
be increased as succeeding editions appear. 

Report of the Government Chemist for the year ending March Slst, 1919. 
(H.M. Stationery OflBce, Imperial House, lungsway, W.C. 2) 1919. 
Price: 2d. 

Samples of sugar are examined in the Government Laboratory on importation 
as well as on exportation on drawback. Glucose, molasses, saccharin were 
also tested. In the case of preparations containing sugar, generally these are of 
so great a variety that it has been found iiecossary to adopt fixed rates of duty 
when regularly imported or exported; but there are also many articles which it 
has not been found practicable to treat in this w^ay, and which have therefore to 
be separately analysed on each importation or exportation. Other common articles 
sent for test were egg-yolk, gelatin, glue, honey (when adulterated with invert 
sugar), meat extracts, parchment papers, tanning extracts, and printers’ roller 
compositions. Altogether the number of samples examined for assessment of duty 
or drawback during the year under review was 23,727. 

Annual Reports of the New York State College of Agriculture at Cornell 
University and the Agricultural Experiment Station, 1914-1917. 

Four volumes. (Published by Cornell University, Ithaca, New York, 
U.S.A.) 

Much valuable work is being carried out at the Agricultural Experiment 
Station, Ithaca, New York, and the bulletins emanating from that institution 
attract considerable attention. Its activities include farm management; farm 
practice; plant breeding; botany; plant pathology; pomology: entomology; 
floriculture ; vegetable gardening ; forestry; dairy industry ; animal and poultry 
husbandly; and rural engineering; in each of which subjects there are separate 
departments to which a staff of highly qualified specialists is attached. These 
reports include the numerous articles which have been published by the station 
staff upon a wide range of subjects, practical and theoretical, and demonstrate 
the excellent character of the work which they are accomplishing. 

Commercial Comb-Honey Production. George S. Domuth. Contribution 
from the Bureau of Entomology; Farmers’ Bulletin 1039. (Superinten¬ 
dent of Documents, Government Printing OflSce, Washington, D.C., 
U.S.A.) 1919. Price: Scents. 
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Brevities, 


The American Sugar Refining Company have purchased the Central Cunagua on the 
north coast of Camaguey Province, Cuba. The property consists of about 110,000 acres 
of land and a completely electrified double tandem factory with a rated capacity of 600,ooo 
bags (85,700 long tons). The cane lands are virgin soil recently cleared of forest, and the 
factory equipment is new and of the most modern type. 

We regret to record the death of Mr. P. Bokahe on the 10th of December at Mans 
(Sarthe), France. The deceased was greatly esteemed in Mauritius, where he held the 
position of Director of the Station Agronomiqiie, from which appointment he retired in 
1914, having held it since 1893. He was the first President of the Society des Chimistes 
do Maurice. 


Canadian investors are showing Increased interest in Cuban properties; it is announced 
in Facts about Sugar that the Cuban-Canadian Company have acquired the mill and plant* 
ation property of the Rio Cauto central, Oriente, Cuba, from the American owners. This 
mill has a maximum capacity of 35,700 long tons, and its cane area amounts to 32,300 
acres, of which 60 per cent, is administration cane and 40 per cent, that of eohms, 

A control of sugar prices was recently established by law in Canada which limited the 
refiners* net profits to a sum not exceeding two-fifths of a cent per lb. The wholesalers are 
limited to a commission of 5 per cent, which will be paid to them by the refiners and is 
included in the refiner’s list price. The refiners’ list price is to be the one at which the 
wholesaler will sell to the retailer. 

The amount of sugar exported from Fiji during 1918 was 63,070 tons as compared 
with 97.335 tons in 1917. The decrease was due partly to a drought, and partly to a 
reduction in area caused b}^ a shortage of labour. This latter was caused by the disorgan* 
ization of the system of Indian immigration, on which the Fiji sugar industry is absolutely 
dependent for a regular supply of labour. 


The sugar production, which is one of the chief industries of Dutch Guiana, suffered in 
1918 from lack ot labour and the high price of supplies, though the latter was partly offset 
hv the good prices received for the finished product. Sugar to the value of nearly£20,000 
was exported to French Guiana during ihe year, most of it to he turned into rum. The 
total value of the sugar exported was about £188,000 

At the Chemical Industry Cl«»h, Newcastle, Mr. F. H. Walkf.k, B.iSc., in a paper* 
entitled “Soil Bacteria,’* said that the attempt to put bactcrizcd peat on the market as 
“ Hiunogen” had not been altogether successful, although in small scale experiments raw 
peat treated with steam, and afterwards im)culated with a mixture of B, radicieoia and 
Azobacter clifoocoecnm had given remarkable successes in stimulating the growth of plants. 

In commenting upon the relative sweetness of sugars, W. H. Th. Harlopk*** recently 
remarked that when palm sugar (which is exceedingly sweet and luscious) is dissolved in 
water and treated with a decolorizing carbon (which would adsorb most of the non-sugar 
substances), one obtains a nearly colourless liquid that has entirely lost its original 
flavour. It then aj»peais to he much less sweet than the original solution, although its 
content in sucrose and reducing sugars may he the same. 


Some figures relating to the use of alcohol and other fuels in motor vehicles were given 
by Dr. T. Blackwooi^ Muhhay in the course of his address as President of the Institution 
of Engineers and Shipbuilders in Scotland. In France, some years ago, a mixture of 50 
per cent, alcohol, 35 benzole, and 15 petrol was tried in comparison with pure benzole and 
pure petrol. The results showed that 46*3 gross ton-miles were obtained per gallon of 
alcohol mixture ; while for petrol and benzole the corresponding figures were 53*2 and 57 1 
respectively. He is confident that denaturated alcohol could be delivered to the consumer 
in the United Kingdom at a figure at which, (taking the current prices of petrol and 
benzole as 3 b. 04d. and 28. 9d. per gallon respectively), the cost per ton-mile would be 
0*58d. for alcohol mixture, 0*678d. for benzole, and 0*686d. for petrol. 


1 Chemical Trade Journal, 1919, 65 , No. 1697, 608. 
s La. Planter, 1919, 68, No. 4. 62. 
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In Cochin China, it is reported by P. Qubsmxl,^ cane is cultivated by tte natives on 
about 11,000 acres in the eastern provinces. A yellow variety, mia-vafiy, yields 17*5 tons 
per acre ; and a red one, mta-Zy, 11*5 tons. 

The latest estimates of the crop of suw beet seed produced in the United States 
during 1919 show that approximately 3350 snort tons of seed will be obtained from 11,100 
acres, or 600 lbs. per acre on the average. This total is greater than that of 19l8 by 400 
tons and of 1917 by 810 tons. While this production does not cover the total requireinents 
in seed of the American beet sugar crop, which needs about 7600 tons annually, it is evident 
that the United States is steadily achieving the object of being independent of other countries 
for its seed supplies. _ 

Writing on the subject of the manufacture of glycerin from molasses. Dr. Prinbbk 
Gbeklios* says^that the experiments of Connstbin and Lubdeckx^ published during the 
war have led to an output of over 1000 tons of this product per month in the factories of 
the Protol Company of Germany.^ In practice 20 to 26 per cent, of the sugar is converted 
into glycerin, while the by-products, alcohol and aldehyde, find a ready market. In certain 
cane-growing countries the problem of the utilization of molasses is rather an acute one 
and Dr. Geeiilios adds that ** it appears to me that it would be worth while to give this 
matter some thought in order to find out whether it would not be possible to produce 
glycerin commercially from Java molasses.” 

The question of using tractors instead of oxen for ploughing on sugar plantations is 
occupyinif attention in certain countries, and developments in this direction may be 
expected in the near future. In Cuba a mill in Cienfuegos now has six in operation, and 
it 18 found that in addition to saving in labour, wcrk is much more uniform®. Tractors 
have also been found of service in lifting beets in France,® the advantages observed being 
that such a lifter does not deviate from a straight line, as always happens with a team of 
horses ; that no roots are damaged; that the cost of the work is not greater than that of a 
team; and that it is done more quickly, leaving free the teams which are urgently required 
for other work at the time. On an average three hectares are lifted per day with a con¬ 
sumption of petrol of about 22 litres. 

Sir Jaoaiiis Chandka Bose^ recently gave a lecture at the India Office, London, 
dealing with some aspects of the work being done at the Bose Research Institution, Cal¬ 
cutta. By means of the “ crescograph ” it had become possible to study tlie life activity 
of the growing plant; and the lecturer demonstrated this effect by a spot of light rushing 
across a 10 it. scale in the course of 12 seconds, the actual rate being about a hundred 
thousandth part of an inch per second. The effect of stimulating and depressing chemical 
agents was also shown. He pointed out that the possibility of modifying the rate of 
growth is a matter of great practical importance. Of infinitely greater importance, 
however, is the fundamental unity oi life which it had been possible to establish between 
plants and animals, shown by the spontaneous pulsation in certain plant tissues corres¬ 
ponding to heart-beat in animals, and by the identical effect of ansosthetics, stimulants, 
and poisons, and in the death spasm occurring in both. 

In Formosa the total production of mola^Mses is about 130,000 gallons, of which about 
87 per cent, is used for the production of alcohol, and about 8 per cent, is exported. 
Migakv Ishida, of the Government Experiment Station, states in a lecent report that he 
is investigating the utilization of this by-product, and is studying its piirincation; the 
removal of the invert sugar from it; its use in the preparation of fodder ; its use as fer¬ 
tilizer ; its use as fuel; and its solidification. A patent has been taken out for a process 
based on the neutralization of the material with lime, followed by a precipitation of gums 
and pectins with alcohol, a purified syrup being obtained, and the alcohol recovered. 
When used as fuel, the molasses is mixed with bagasse at the rate of 4 or 6 per cent. 
Applications as fertilizer may be made at the rate of 400 lbs. per acre either two weeks 
before planting, or at the time of planting, or again four weeks after the canes have 
sprouted. It may be used in conjunction with sulphate of ammonia and sulphate of 
potash, and the presence of the sugars and other constituents appears to stimulate the 
absorption of phosphate by the cane. 

^Conffris d'Affriculture colonialCt Oouvemement g^i^ral de Vlndochtne, Saigon Scries, Bulletin 
No. /, 1918. 

* Ln. Planter, 1019, 68, No. 17, 268-2H0. « Beriehte, 1919, 1306. 

* See also:ADAM6 and Eoff. I . m . J ., 1P19, 340; and Scuwkizer, I . iS . J ., 1919, 412. 

^ Farm Implement Fewe, 1918, 89, No. 40, 27. 

^ E. PLUCHET,*Comp(^« rendtu, 1916, 4, No. 34, 040-946 
7 The Timee, December 16th, 1919. 
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Osr’s Solution, and its Advantaoes compared with Fehlino’b Solution fob the 
DETBiiMiNATioN OF Hbducino Suoaks. P. Beyetsdorfer. Zeitaehrifi d$» 
Fereint der deutaehen Zuckerindutlrie^ 1919^ Ko, 766, 403-446• 

It is well recognized that Fehling’s solution possesses the marked disadvantage of 
attacking sucrose to an extent that is not inconsiderable, reducing substances being 
formed, for the presence of which an allowance must be made in l^e case of products 
oontaining a large proportion of the di saccharide and a small amount of invert sugar. 
This effect of Fehling’s solution is due to the large amount of free sodium hydroxide 
present in it. Soldaini* and other chemists* endeavoured to overcome the defect by 
using a solution of copper bicarbonate, but the reagent prepared according to their 
formulae did not give very satisfactory results. Its effect upon sucrose was certainly less 
than that of Fehling’s solution; but it did not keep well; it deposited copper hy¬ 
droxide ; and it precipitated lime and other mineral impurities from the sugar product 
being examined. Ost,^ however, was more successful in preparing a more generally 
stable and reliable copper bicarbonate liquor, and this he did by adding a solution of 
copper sulphate to a solution containing both potassium carbonate and bicarbonate, 
instead of dissolving up copper carbonate in a solution of potassium bicarbonate as some 
others had done. Schmoeobk* reported rather favourably upon this formula; later Ost 
himself* published particulars of a further study of his reagent; while more recently 
Dsoenek^ broke a lance over it. Hbrzfkld, in 1888, had declared that if the defects o^ 
Soldaini*s solution could bo overcome, chemists would lose no time in abandoning 
Fehling’s solution and in adopting the new reagent. Dr. Bbyersdorpeb, as the result 
of a long and thorough examination of the question, has come to the conclusion that, 
although Ust’s solution may not be regarded as an altogether ideal reagent, it is preferable 
at any rate to Fehling’s solution. His results are of interest to the sugar factory and 
refinery chemist for the realization of the most accurate conditions of determining the 
reducing sugars in their products ; and his contribution will doubtless induce others to take 
up the investigation of this very important question. 

Ost’s solution is prepared by dissolving 260 grms. of potassium carbonate and 
100 grms. of potassium bicarbonate (both chemically pure) in about 700 c.c. of water 
contained in a litre flask, this operation being facilitated by heating in a water«bath at 
60~80^C. and fre<tuently shaking. The mixture is cooled, and a solution containing the 
desired amount of copper sulphate added in small amounts at a time, meanwhile well 
agitating.* After making the liquid up to the 1000 c.c. mark and mixing, it is passed 
through a hardened filter, and its value established against a solution of invert sugar* 
Two solutions should be prepared, the first the so-called “normal solution” containing 
4 grms. of copper (Cu) per litre,® which is used for general purposes ; and the second, the 
“fifth normal solution ” containing only 0*8 grm.,*® which serves for the examination of 
products (such as those of the refiners) containing much sucrose and little invert sugar. 
This weaker solution is prepared from the stronger by mixing one volume of the latter 
with four of a filtered solution containing 260 grms. of potassium carbonate and 100 grms. 
of potassium bicarbonate. It is more sensitive than solutions of higher copper content 
and it attacks sucrose less. In determining the cupric reduction by means of Ost’s 

1 This Review is copyright, and no part of it may be reproduced without permission.— 
(Editor, J.SJ,) 

•ZettschHft, 1886, 626 ; 1888, 628, » Ibid., 1889, 733; 1889, 933: 1890, 179; 1890, 964. ♦ Ibid. 

1890, 361 ; 1891, 97. ^ Ibid., 1891, 786. ^ Ibid., 1895, 938. 7 Deutsche Zuckcrindusirie, 1897, 71. 

* By adhering to these conditions, any evolution of carbon dioxide is avoided. 

» Corresponding to 15*71 grms. of CuSO^, 6 HaO. 

'0 Corresponding to 3*14 grms. of CUSO 4 , 5 HaO. Fehling’s solution contains 34*639 grms. of 
CUSO4, 6 HaO per litre, corresponding to 8*82 grms. of Cu. 
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Bolution, 76 o.c. of the copper test is mixed with 60 c.c. of the assay solution in a 126 c.c* 
flask, and the volume of the mixture adjusted to the mark (if necessary). This flask is 
immersed in a boiling water-bath for 16 minutes in the case of the N/5 liquor, and for 2o 
in that of the N/1 solution. At the end of the period, the amount of cuprous oxide pre¬ 
cipitated is ascertained by Bertrand’s volumetric method,* in which the precipitate is 
dissolved in a solution of a ferric salt, and the amount of ferrous salt formed is found by 
titration with standard permanganate solution. Bertrand’s process, it is considered, 
yields very reliable results, while being very much less tedious than the gravimetric pro¬ 
cedure. Finally, the percentage of invert sugar is calculated from the two tables here 
reproduced. The first is for use with the 1^/6 solution, that is, for the determination of 
quantities of invert sugar less than 20 mgnns in the 60 c.c. of solution taken for the 
analysis with 10 grms. of sucrose. The second table is for use with the N/l solution in all 
oases, and the 60 c.c. of sugar solution, which is mixed with the 75 c.c. of Ost’s solution* 
should contain less than 100 mgrms. of invert sugar. An example of the method of 
using the tables may be given : 10 grms. of a sugar polarizing 78*8® were dissolved in 
60 c.c. of water, and the cupric reduction determined in the manner indicated; 100mgrms. 
of Cu were found, and as the amount of sucrose present in the 60 c.c. was in round 
figures 8 grms., the invert sugar content from the second tabic is 24*8, or 0-26 per cent, 
of the sample. 


Table I.— For me with Fifth NormaV* Ost's Solution; quantity of Shciosi\ 10 ynns, ; 
quantity of Invert Sugai ^ 1-21 mgrms. 


Invert Sugar, 

Cu, 

Invert Sugar, 

Cu, 

Invert .Sugar, 

Cu, 

Invert Sugar, 

Cu, 

mgrms. 

mgrms. 

mgrms. 

mgrins. 

mgrms. 

mgrins. 

mgriub. 

mgrms 

1 

9*0 

6 

22 8 

11 .. 

36*6 

J6 .. 

47*6 

2 

11*8 

7 .. 

25*4 

12 .. 

38*1 

17 .. 

18 

49*9 

62*1 

3 .. 

14*6 

8 .. 

28*0 ; 

13 .. 

40*6 

19 .. 

54*3 

4 .. 

17*4 

9 .. 

30*6 1 

14 

42*9 

20 .. 

66*5 

0 .. 

20*1 

10 .. 

33*1 1 

16 .. 

45*3 

21 .. 

68 G 


It is of interest to draw attention to some other of the more striking results obtained 
in this research. Using in both cases 10 grms. of refined sugar, and operating according 
to the Herzfeld gravimetric process, the cupric reduction was found to be 30 mgrms. with 
Fehling’s solution and only 3 8 in the case of Ost’s. When arriving at the decision to use 
76 c.c. of the copper test liquor (instead of a more convenient voluino of 60 c.c.), 10 grins, 
of sucrose were dissolved in 26 c.c. of water, mixed with 26, 50, 76, and 100 c.c, of the 
copper bicarbonate solution, made up to 126 c.c. with water, and the reduction determined. 
It was found that the greater the volume of the test liquor, the less w'as the sucrcise 
attacked, the four quantities giving 22*2, 21*0, 15*2 and 11*4 mgrms. of Cu respectively. 
This result is explained by the facts that the greater the concentration of hydroxyl ions, 
the gi’eater the destruction of sucrose ; and that the more the copper bicarbonate solution 
is diluted with water (to make up the volume to the 126 c-c. mark) the greater is the 
dissociation of the potassium carbonate. This enables one to understand why Fehling’s 
solution attacks sucrose under the same conditions as strongly as the Soxhlet,'-^ Meissl,* 
and Herzfeld^ liquors, and to a greater extent than Kjeldahl’s.'^ In regard to 
sensitiveness, it was found that 1 mgrm. of invert sugar in the presence of 10 grms. of 
sucrose could bo detected by Ost’s solution; whereas it is uncertain whether 6 mgnns. of 
invert sugar with 10 of sucrose can he detected by Fehling’s. It is difficult yet to 
pronounce upon keeping quality and constancy of titre, but it was found that Ost’s solu¬ 
tions having 0*8 to 4*0 grms. of Cu per litre, contained in white glass flasks, standing on a 
window-sill exposed to sunlight, were unchanged after two months. Lastly, it may be 
mentioned that one equivalent of invert sugar* reduces three of copper with Ost’s solution 
but only two in the case of Fehling’s. 

1 1916, 236 ; 1919, 354. ~~ 

* Zeitschrift, 1878, 368. » Ibid., 1879, 1084. * Ibid., 1886, 907. » Scheibler's neuer Zeittchrift 

fur Rubenzuekerinduairie, 87, 31. 
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Tablis 11.- 

—For u»e with ** Normal^* 0$tU Solution; quantity </ Sue^'ou^ 
quantity pf Invert Sugar^ 100 ^nyrmt^ 

Sucrose Pr^bmt, grms. 

10 yrtn^ 

* / 

mgrms. 

, 0 

1 

a 

3*5 

3 

4 

5 

6 

7 

8 

9 

10^ 

6.. 

8-8.. 

1*6,, 

— ,, 

— • • 

— 

— ^ 

— ,, 

— . • 


— , 


—- 

10.. 

5-1.. 

3*0.. 

2*0.. 

1*6.. 

1*1.. 

— ^ 

_ .. 

— ,, 

— .. 

— . 

. — .. 

— 

16.. 

6*4.. 

4*3.. 

3*4 • • 

2*9.. 

2*6.. 

2*1.. 

1-7.. 

1*4.. 

1*2.. 

— . 

• — ^ ^ 

— 

20.. 

7-8.. 

6*7.. 

4-7.. 

4*2.. 

3*8.. 

3*4.. 

3*0.. 

2*7.. 

2*5.. 

2*3. 

. 2*1.. 

1*9 

25.. 

8-1.. 

7*0.. 

6*1,. 

5*6.. 

6*2.. 

4*8.. 

4*4.. 

4*1.. 

8*9.. 

3-6. 

. 3*4,, 

8*2 

30.. 

10*4,. 

8*4.. 

7*6.. 

7*0.. 

6*6.. 

6*2.. 

6*8.. 

6*5.. 

6*2.. 

5*0. 

. 4-8.. 

4*6 

35ee 

11*8.. 

9*7.. 

»*9.. 

8-4.. 

8*0.. 

7*5.. 

7*1.. 

6*8.. 

6*6.. 

6*4. 

. 6*2.. 

6*0 

40.. 

13-2.. 

11*1.. 

10*3.. 

9*8.. 

9 4.. 

8*9.. 

8*6.. 

8*2.. 

8*0.. 

7*7. 

. 7*6.. 

7*3 

45.. 

14-6.. 

12*6.. 

11*7.. 

11*3,. 

10*9.. 

10*4.. 

9*9.. 

9*6.. 

9*4.. 

91. 

. 8*8., 

8*6 

50.. 

16-9,, 

13 9.. 

131.. 

12*7.. 

12*3.. 

11-8.. 

11*3.. 

11*0., 

10*8.. 

10*6. 

. 10*2., 

9*9 

55.. 

17-3.. 

16*3.. 

14*6.. 

141.. 

13*7.. 

13*2., 

12*7.. 

12*4.. 

12*2.. 

11*9. 

. 11-6.. 

11*3 

60.. 

18*7.. 

16-7.. 

15*9.. 

16*6.. 

16*2.. 

14*6.. 

14*1.. 

13*8.. 

13*6.. 

13*3. 

. 13*0.. 

12*7 

65.. 

201.. 

18*1., 

17*3.. 

16 9.. 

16-6.. 

16*1., 

15*6.. 

15*3.. 

15*0.. 

14*7. 

. 14*4.. 

14*1 

76.. 

21*5.. 

19*6.. 

18*8.. 

18*4.. 

18*0.. 

17*5.. 

17*0.. 

16*7.. 

16*4.. 

16*1. 

. 16*8.. 

16*6 

76., 

22*9.. 

21*0.. 

20*2.. 

19*8.. 

19 5.. 

18*9.. 

18*4.. 

18*1.. 

17*8.. 

17*5. 

. 17-2.. 

16*9 

80.. 

24*3.. 

22-6.. 

21*7,, 

21*3.. 

20*9.. 

20*4.. 

19*9.. 

19-6.. 

19*3.. 

190. 

. 18*7.. 

18*4 

85.. 

25-8,. 

24 0.. 

23-2.. 

22-8.. 

22-4.. 

21 8.. 

21*3.. 

21*0.. 

20*7.. 

20*4. 

. 20*1.. 

19*8 

90.. 

27*2.. 

26-4.. 

24-6.. 

24*2.. 

23*9.. 

23*3.. 

22*8.. 

22*5.. 

22*2.. 

21*8. 

. 21 6.. 

21*2 

95.. 

28*6.. 

26*9.. 

26-1.. 

26*7.. 

26*4., 

24*8.. 

24*3.. 

24'0.. 

23-7,. 

23*3. 

. 23*0.. 

22*7 

100.. 

301.. 

28*4.. 

27*6.. 

27*2.. 

26 8.. 

26*3.. 

26*8.. 

25*6,. 

25-2.. 

24*8. 

. 24*6.. 

24*2 

105.. 

31*6.. 

29*9.. 

291.. 

28*7.. 

28*3.. 

27*8.. 

27*3.. 

27*0.. 

26*7.. 

26*3. 

. 25*9.. 

26*6 

no.. 

33*0.. 

31-4.. 

30-6.. 

30*2.. 

29-8.. 

29 3.. 

28*8., 

28 4.. 

28*1.. 

27*7. 

. 27*4.. 

27*1 

115.. 

34*5.. 

32*9.. 

32*1.. 

31*7.. 

31*3.. 

30*8.. 

30*3., 

29*9., 

29*6.. 

29*2. 

. 28*9.. 

28*6 

120.. 

36 0.. 

34 4.. 

33*6.. 

33*2., 

32*8.. 

32*3.. 

31*8.. 

31*4.. 

31*1.. 

30*7. 

. 30*4.. 

30*1 

125.. 

37*5.. 

35*9.. 

35*1.. 

34*7.. 

34*4.. 

33-8.. 

33*3.. 

32*9.. 

32*6.. 

32*2. 

. 31*9.. 

31*6 

130.. 

390.. 

37*4., 

36*6.. 

36*2.. 

35-9.. 

35*4.. 

34*9.. 

34*5.. 

34*2.. 

33*8. 

. 33*0.. 

33-2 

135.. 

40-5.. 

39-0.. 

38*2.. 

37 8.. 

37*4.. 

36*9.. 

36*4.. 

36*0.. 

36*7.. 

36*3. 

. 36*0.. 

34*7 

140.. 

42*0.. 

40-5., 

39*7.. 

39*3.. 

38*9.. 

38-4.. 

38*0.. 

37*6.. 

37*2.. 

36 8. 

. 36*6.. 

36*2 

145.. 

43 5.. 

421.. 

41*3.. 

40*9.. 

40*5 . 

40*0.. 

39*6.. 

39*1.. 

38*8.. 

38*4. 

. 381.. 

37*7 

150.. 

451.. 

, 43*7.. 

42-8.. 

42*4.. 

42*0,. 

41*5,. 

41*1.. 

40*7.. 

40*4.. 

40 0. 

. 39*6., 

39*3 

165.. 

46-6.. 

45-2.. 

44*4.. 

44*0.. 

43*6.. 

43*1.. 

42*7.. 

42*3.. 

41*9.. 

41*6. 

, 41*2., 

40*9 

160,. 

482.. 

, 46*8., 

46 0.. 

45*6.. 

46*2.. 

44*7.. 

44*2., 

43*8.. 

43*5.. 

43*1. 

. 42*8.. 

42*5 

165.. 

49 7.. 

, 48*4.. 

47*5.. 

47*1.. 

46*7., 

46-2.. 

45*8.. 

45*4.. 

46*1.. 

44*7. 

. 44*4.. 

44*1 

no.. 

61*2., 

, 50-0.. 

491., 

48-7.. 

48*3 . 

47*8.. 

47 4,. 

47*0.. 

46*7.. 

46*3. 

. 46*0.. 

46*7 

175. . 

62-8.. 

. 5l o.. 

50*7.. 

60'3.. 

49*9.. 

49*4.. 

49*0.. 

48*6.. 

48*3.. 

47*9. 

. 47*6.. 

47*3 

180.. 

54'4.. 

, 53*0.. 

52*2.. 

51*8.. 

51*5.. 

61*0.. 

60*6.. 

60*2.. 

49*9.. 

49*5, 

. 49 2.. 

48*9 

185.. 

56*0., 

, 54-6.. 

53 8.. 

63*4.. 

53*1.. 

52*6.. 

62*2.. 

61*8.. 

61-4., 

61*1. 

. 60*8., 

50-5 

190.. 

57-7., 

, 56-2.. 

55*4. , 

55 0., 

54*7.. 

64*2.. 

53 8.. 

53*4.. 

53*0,. 

52-7. 

. 62 4.. 

62*1 

195.. 

69-4., 

. 57*9.. 

57*1.. 

56*7.. 

56*3.. 

56*8.. 

55*4. , 

56*0.. 

64-6.. 

64*3. 

. 64*0.. 

63*7 

200 .. 

61-2.. 

. 59*6.. 

58*8.. 

58*4.. 

58*0.. 

57*5.. 

57*1., 

66*7.. 

56*3.. 

56*0. 

. 65*7.. 

65*4 

205.. 

62*9., 

, 61*3.. 

60*6.. 

60*1.. 

69*8.. 

69-3. . 

58*8.. 

68*4.. 

68*0.. 

57*7. 

. 67*4., 

67*1 

210.. 

64-7.. 

63*1.. 

62*3.. 

61*9.. 

61*5.. 

61*0.. 

60 6 .. 

60*2.. 

69*8.. 

69-6. 

. 59*2.. 

68*9 

216.. 

66*6., 

. 64-9.. 

64*1.. 

63*7.. 

63*3.. 

62*8.. 

62*4.. 

62*0.. 

61*6.. 

61*3. 

. 61-0.. 

60*7 

220.. 

68*4., 

. 66’8.. 

66*0.. 

65*6., 

65*2.. 

64*7.. 

64*2.. 

63*8.. 

63*4.. 

63*1. 

. 62*8.. 

62*5 

226.. 

70*3., 

68*7,. 

67*9.. 

67*6.. 

07*1.. 

66*6.. 

66*1.. 

66*7.. 

65-3.. 

66*0. 

. 64*7.. 

64*4 

230.. 

72*3.. 

. 70*6.. 

69-8.. 

69*4.. 

69*0., 

68 5.. 

68*1,. 

, 67*6.. 

67*2.. 

66*9. 

. 6*66.. 

66*3 

236.. 

74*3., 

. 72*6.. 

71*8.. 

71*4.. 

710.. 

70*6.. 

70*1.. 

69*6.. 

69*2.. 

68*9. 

. 68*6.. 

68*3 

240.. 

76-3. 

. 74-6.. 

73-8.. 

73*4.. 

73*1.. 

72*6.. 

72*1.. 

71*6.. 

71*2.. 

70*9. 

. 70*6.. 

70*3 

246.. 

78*3., 

. 76*6.. 

75*8.. 

76*4.. 

75*1.. 

74*6.. 

74*2.. 

73*7.. 

73*3.. 

72-9. 

. 72*6.. 

72*3 

250.. 

80 4. 

. 78*7.. 

77*9.. 

77'5,. 

77-2.. 

76*7.. 

76*3.. 

76*8.. 

75 4.. 

75*0. 

. 74*7.. 

74*4 

256.. 

82*5. 

. 80*9.. 

80*1.. 

79*7.. 

79*4.. 

78*9.. 

78*6.. 

, 78*0.. 

77*6.. 

77*2. 

. 76*8.. 

76*4 

260.. 

84*6.. 

. 83*0.. 

82*3.. 

81*9., 

81*6., 

81*1.. 

80*7.. 

80*2.. 

79 8.. 

79*4. 

. 79 0.. 

78*0 

265.. 

86-8.. 

. 86*2.. 

84*6.. 

84*1,. 

83*8,. 

83*3.. 

82*9.. 

82*4.. 

82*0., 

81*6. 

. 81*2.. 

80*8 

270.. 

89*0.. 

. 87*6.. 

86*8.. 

86*4.. 

86*1.. 

85*6.. 

85*2.. 

84*7.. 

84*3.. 

88*9. 

. 83*6.. 

83*1 

276.. 

91-2.. 

. 89*8.. 

89*1.. 

88*7.. 

88*4.. 

87*9., 

87*6.. 

87*6.. 

86*6.. 

86*2. 

. 85*8.. 

86*4 

280.. 

93*5., 

. 92*1.. 

91*4.. 

91*0.. 

90*7.. 

90*3,. 

89*9,. 

89*4.. 

89*0.. 

88*6. 

. 88*1.. 

87*7 

285.. 

96*8., 

. 94*6.. 

93*8.. 

93*4.. 

93*1.. 

92*7.. 

92 3.. 

91*8.. 

91*4.. 

90*9. 

. 90-6.. 

90*1 

290.. 

98*1.. 

. 96*9.. 

96*2.. 

96*9.. 

95 6.. 

96*2., 

94*8.. 

94*3.. 

93*9.. 

93*4. 

. 92*9.. 

92*4 

295.. 

100*6.. 

. 99*3.. 

98*7.. 

98*4.. 

98*1.. 

97*7.. 

97*3.. 

96*8., 

96*4.. 

96*8. 

. 96*3.. 

94*8 

300'* 

102*9.. 

101*8.. 

101*2.. 

100*9.. 100*6.. 

100*2.. 

99*9.. 

99*4.. 

98*9.. 

98*3. 

. 97*8.. 

97*3 
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CKjLxaas IX tBs Oalorifxc Yalvb of Oaxb Juicb durixo Olarifioatiox axd 
Etaporatiox. C: A. Browne, Journal of the American Chemical Society, 1919^ 
4U No. 9, im-iw- 

As regards the calorific Talue of the products produced by decomposition during 
dasifiiMition and eraporation, a triple illustration may be made: (1) little or no change in 
calorific value, as in the formation of lactic and sacoharinic acids from invert sugar; (2) a 
decrease, as iii the formation of invert sugar from sucrose; and (3) an increase, as in the 
formation of dehydration products, such as caramel, saccbarin, glucinic acid, and humoid 
derivatives. As regards the organic non-sugars alone, operations in the syrup house and 
sugar factory would tend on theoretical grounds to cause an increase in their calorific 
value. On the other hand, the filtration of molasses over bone-black might produce a 
variable result according to the selective action of the char upon the fion-sugars of lower 
calorific value (as aconitio and aspartic acids) and upon those of higher calorific value (as 
glucinic acid and its dehydration products). The latter being in excess in ordinary cane 
molasses, filtration over char would tend to eliminate more salts of glucinic acid than of 
aspartic or aoonitic acid. These general deductions have been in large part confirmed by 
the following practical tests made with eight samples, namely; (1) clear mother-liquor 
obtained from unclarified cane juice by evaporation and separation of as much sucrose as 
possible; (2) open-kettle molasses resulting from juice treated with sulphur dioxide and 
lime; (3) first molasses (Cuban) from juice clarified with lime alone in the ordinary way ; 
(4), (5), (6), (7), samples of refiners’ syrups; (8) refiners’ low-grade molasses (black-strap). 
The following are the results that were obtained;— 



1 2 

3 4 

6 

6 

7 

8 

Water. 

29*64 ..28*16 . 

.24‘91 ..17*86 . 

.16*77 . 

. 17*30 . 

. 18*51 . 

, 19*60 

Invert sugar. 

13*93 ..14*28 . 

.12*84 ..29*72 . 

.33*18 . 

. 31*19 . 

. 26*76 , 

. 22*63 

Sucrose . 

49*86 ,.61*92 . 

.48*13 ..36*12 . 

.38*00 . 

. 37*67 . 

. 41-58 . 

. 37 87 

Ash. 

3*60 .. 2*60 . 

. 4*82 .. 6*30 . 

. 4*46 . 

. 6*97 . 

. 4*04 , 

. 6*53 

Undetermined 
organic matter .. 

2*97 ,. 3*14 . 

. 9-30 ..11-01 . 

. 7*69 ., 

, 7*97 . 

, 9*11 ,, 

. 13*74 

Alkalinity of ash 
(c.c.N/lOacid neu¬ 
tralizing 1 grm.). 

61*2 ..92*9 , 

.64*2 ..81*6 . 

.77*0 .. 

.102*2 . 

.123*4 

.126*2 

Calories per grm. of 
solids ^ . 

3*661.. 3*765. 

, 3*726.. 3*640. 

. 3*676. 

. 3*600. 

. 3*715.. 

. 3*686 

Calories of the 
sucrose per grm. 
of solids.. 

2-803.. 2-858. 

. 2*635.. 1*739. 

. 1*805.. 

. 1*797. 

. 2*018.. 

, 1*863 

Calories of the invert 
sugar per grm. of 
solids . 

0-743.. 0-746. 

. 0*641.. 1*367. 

. 1*495., 

. 1*414. 

, 1*232.. 

1*051 

Calories of total 
sugars per grm. of 
solids . 

3-546.. 3-604. 

. 3*176.. 3*096.. 

. 3*300.. 

3*211. 

3*260., 

2*911 

Calories of undeter¬ 
mined matter per 
grm. of solids .. 

0-116.. 0-161. 

. 0*550.. 0*544. 

. 0*376., 

. 0*389. 

0*466.. 

0*771 

Calories per grm. 
of undetermined 
matter . 

2-726.. 3-684. 

. 4*443.. 4*060. 

. 4*112,. 

. 4*035. 

, 4*169.. 

, 4*600 


It is thus seen that the calorific value of the undetermined organic matter is lowest 
in the cane juice (1) and highest in the residual molasses (3) and (8). In comparing the 
syrups which had been passed over char (4), (5), (6) and (7), with the two residual 
molasses, the removal of dehydration products is indicated by the lower calorific value of 

1 These calorific values are no doubt a little low in all cases, owing to the retention o! water 
of crystallization by the constituents when drying at 70° C. The method of dry substance 
determination used was that described in I,S,J, I919, 599. 
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the organic non*sugani (as well ae by its lighter colour). The carbon content of the 
organic constituents originating from the cane varies from about 36 per cent, in the case 
of aspartic acid to 60 per cent, or more in that of humoid decomposition products. The 
accumulation of gums, caramel, glucinic acid and its humoid decompojiition products in low- 
grade molasses should cause the carbon content of the non-sugars in such molasses to be 
higher than in syrups made by sulphitation or bone-black filtration. Determinations of 
the carbon > upon the dried solids lead to the calculation of the following results;— 

Total carbon in solids, per 1 2 3 6 7 8 

cent. 38*946 .. 40*138 .. 39*790 .. 38*169 39*394 .. 39*249 

Carbon in sugars per cent., 

solids . 37*762 .. 38*376 .. 33*826 .. 34*210 .. 34*615 .. 31*037 

Carbon in organic non- 

sugars per cent., solids.. 1*193 .. 1*762 .. 6*964 .. 3*949 .. 4*779 .. 8*212 

Carbon in non-sugars, per 

cent, non-sugars . 28*27 •• 40*32 .. 48*17 .. 40*97 .. 42*74 .. 49*00 

It is thus seen that the carbon content of the organic non-sugars present the same 
relative order as that of the calories, being lowest in the cane juice and highest in the 
refinery molasses. The effect of char filtration in removing dehydration products by high 
carbon content is shown by comparing the low carbon contents of (6) or (7) with the high 
percentages of (3) and (K). 


By-products op the Best Factory, thbir Utilization as Cattle Fodder. /?, C. 

Kibby. Facts about St^ar, 2919, P, 12, 2S0-SS1. 

In order to realize as great a profit as possible from the by-products of the beet 
factory, it is necessary to consider (1) how they can most economically be handled; (2) 
their actual value as food for live stock ; and (3) the amount of each to be fed to obtain 
the best returns. Elach acre of beet yields approximately 0*5 ton of molasses ; 4*6 ton of 
green pulp ; and enough tops to make 3^ tons of silage. If the amount of total digest- 
able nutrients contained in 100 lb. of corn be taken as 1, that in dry beet pulp is 0*87 ; in 
wet beet pulp, 0*09; In beet top silage, 0*21; in dry beet tops, 0*64; and in molasses 
0*68. Beet tops, pulp, tails, and molasses in whatever form they may be are all laxative 
feeds, a property making them valuable components of a ration if used in moderation, 
but harmful if used in excess. In the following table is shown in a general way the 
maximum amounts of beet by-products (in lbs. per head per day) which ordinarily may 
profitably be included in a ration :— 

Beet Tops. Pulp. 


Siloed. 

Horses, mules, and colts .. .. — 


Fattening steers (1000 lbs. wt.). • 40 

Fattening cows (800 lbs. wt.) .. 32 

Young cattle (600 lbs. wt.) .... 24 

Fattening bulls (1200 lbs. wt.).. 48 

Dairy cows .. . • •. .... 30 

Fattening sheep .. .. .. .« 6 

Ewes, suckling lambs . 6 

Fattening hogs.— 

Sows, sucking pigs .. — 

Dry sows, and shotes , . .. ., — 


Dried? 

Cured. 

Dried 

Molasses. 

Tails. 

Fresh. 

12 

,. — 

.. 3 

.. 3 


2 

20 

.. 100 

.. 10 

.. 4 


40 

16 

.. 80 

.. 8 

.. 3 


32 

12 

.• 40 

.. 4 

.. 2 


26 

24 

.. 150 

.. 16 

.. 6 


50 

16 

.. 60 

.. 6 

.. 3 


26 

3 

.. 10 

.. 1 

.. 3 


4 

3 

.. 10 

.. 1 

• • — 


4 

3 

.. — 

.. 2 

.. 1*6 


3 

2 

.• — 

• . 1 

.. — 


3 

3 

.. 3 

.. 6 

.. — 


3 


Siloed tops keep soft and juicy, and serve as a succulent feed in winter, while being 
a carbohydrate ration they balance an alfalfa and cottonseed feed. They come out of 
the silo warm in winter (owing to the heat generated by fermentation), stimulate the 
assimilation of food, while the acids act as an appetizer, keep the digestive tract healthy 
and stimulate the flow of milk. Siloing softens the fibres, makes the proteins more 


^Made by J. A. Fries, of the Pennsylvania State College, who also determined the calorific values. 
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digestible, and adds new flavours. Tops form an excellent feed for fattening steers, young 
cattle, dairy cows, sheep or lambs, but owing to their acidity would doubtless be harmful 
if fed to horses or dogs. Tops may be dried and stacked, when they are relished by all 
kinds of farm animals. Cured pulp is produced by keeping in pits for two or three years, 
and it is necessary gradually to accustom animals to eating it. Animals eating pulp 
drink more water, and this is an excellent milk producer. Dried pulp has a food value 
nearly equal to that of corn. Molasses is relished by almost any class of animals; and 
straw, bean straw, damaged hay, or almost any “ roughage ” is made palatable by its 
addition. It fattens horses for market very rapidly, though it is a soft fat. It should 
not be fed continuously to young pigs, and not at all to pregnant sows, ewes, cows, or 
mares, nor to young lambs, calves and colts. Lastly, regarding beet tails, this product is 
somewhat similar to whole beet as a feed, though generally it is mixed with alfalfa roots 
and beet leaves. It makes hogs grow rapidly, but is not very fattening. It may be 
siloed with the tops. 

Paper Making Qualities op Bagasse prom Hawaiian Mills. A. D. LittlCi Inc, 
Report of the Experiment Rtation^ Hawaiian Su^ar Elantem* AeeoHaitou^ Bulletin 

m. 46. 

Both the plain caustic soda and the sulphate processes of preparing pulp from bagasse 
may be used, and there is little difference in the technical results between them. It was 
found that the best yields of bleached pulp were obtained from bagasse from the Yellow 
Caledonia cane, namely about 30 per cent, on the air dry material without shredding, and 
48 per cent, when shredding by the Simmons process. As to the quality of the pulp, this 
was shown to be excellent for line white papers, especially when blended with longer libres 
In the preparation of the bagasse for pulping, the principal feature is the separation of the 
pith from the flbre by shredding, milling, and sifting in a rotary screen. This separation 
must be done before digestion, in order to save the consumption of chemicals by the value¬ 
less pith cells. A difficulty in the utilization of bagasse is the storage of the material in 
the “ off ” season, as the space fur accumulating suflicient material for the remainder of the 
year during which the paper would be manufactured would require to be very large. 
This difficulty would be lessened by storing the pulp. It is stated that good results have 
been obtained in Cuba by the Simmons process. 

Determination of Sucrose uy Direct Polarization after Destri ction of the 
Ueoucing Sugars, Alex Brodie. Paper presented at the 17th Annual Meeting 
of the Hawaiian Chemists* Asaociation. 

On account of its simplicity, Mr. McAllhp recommended to the Committee on 
Analytical Methods that Muller’s method ^ for the determination of sucrose in molasses 
and other products should be investigated. Five determinations have been made by Mr. 
L. L. Lynch, of the Experiment Station, using molasses, and closely lollowing the direc¬ 
tions prescribed by Muller, according to which it will be remembered the reducing sugars 
are oxidized by boiling with a solution somewhat resembling Fehling's, but containing a 
bismuth salt. In comparison with the results obtained by the method adopted by the 
Hawaiian Chemists’ Association, the results were always lower by P13 to 2*46 per cent.® 
It was ascertained that the bisniuth reagent does not attack the sucrose undiu- the con¬ 
ditions prescribed. Results were obtained, however, indicating that the reducing sugars 
were not all destroyed. Using a solution of invert sugar of the same content as the 
reducing sugar of the molas8e.s examined (10*2-20*3 per cent.), and adding the amount of 
bismuth reagent stated by Muller, a reading of about-1*0” was obtained, even when 
heating was prolonged to twice the prescribed time. It would appear therefore that the in¬ 
complete destruction of the reducing sugars may explain the low results, though it must be 
home in mind that recently Mr. Brodie showed the Hawaiian Chemists’ Association 
method to give results somewhat too high. * j p q 


1916 , 274 . * lUd., 1919 , 198 . 
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UNITED STATES. 

Machine por Bxuippma Cans pbbvioub to Crush ino. Micajah R, Davis* 1^30^,908, 
Patented, May 6th, 1919. (Four figures). 

Previous to being crushed, the cane is guided by means of suitably inclined boards 
between rapidly rotating rolls having short chains secured to their surface. Means are 
provided also for gathering and removing the separated leaves. 


Prsparatiok of a Dyk from Filter-Press Cares. Hajime Nagashima, of Formosa. 
If308yS63* Patented, July let, 1919. 

A permanent dye stuff, it is claimed, may be prepared from the press mud obtained in 
sugar factories by dissolving out the lime and by treating the residue with caustic alkali 
and sulphur (or with an alkali polysulphide), the details of the method given by the 
inventor being as follows: Filter-press cake is kneaded with water into a homogeneous 
paste, and just sufficient nitric or hydrochloric acid (preferably the former), added to 
dissolve out all the lime present, the temperature being raised to boiling point. This mass 
is washed to eliminate most of the acid, using a bag of linen or cotton. Flowers of sulphur 
and caustic soda (the proportions of which are not given) are mixed with the paste, which 
is dried in a fiat pan, while stirring, a granular product thus being obtained. This is 
powdered, and heated sufficient!/ to volatilize the excess of sulphur. Alternatively, after 
extracting the lime by acid from the cake, and washing with water, flowers of sulphur may 
be added, followed by the caustic alkali after drying. Or again, the alkali may be added 
first and the sulphur afterwards. It is stated that the presence of calcium sulphide is very 
injurious to the colour; but that by following the process outlined a very high yield of a 
permanent dye may economically be obtained. 

Recovery of Potash Salts and Nitratis from SteffenWaste Water. Martin J. 
Kermer and Henry A. Faber. 1 JOS,910. Patented, May 20th, 1919. 

(One figure). 

Stefifen’s waste water is heated to 186® F. (86® C.), to form a precipitate of what is 
technically known as “hot saccharate,*’ It is filtered, and its alkalinity reduced by 
treatment with carbon dioxide until it contains about 0 I grm. calcium oxide (CaO.) per 
100 c.c. Sulphuric acid in sufficient amount to convert the salts (principally those of 
potassium) into sulphates, and the liquor evaporated until the potassium sulphate crystal¬ 
lizes out. After separating this compound, the remaining solution (which contains 
nitrates) is concentrated to dr^mess, having a certain commercial value. 

Clarification of Raw Juices by Filtration with Kibselquhr. Philip L. Wooster, 
1,304,433. Patented, May SOth, 1919. 

It has been discovered by the inventor that “ in spite of the universal practice, a proper 
purification of the raw juice or liquor may be effected without the use of lime and 
sulphurous acid.” Juice as it comes from the mills is treated with a small quantity of 
kieselguhr, and passed directly through a filter-press, the albumen and other suspended 
matter being held mechanically by the diatomacoous matter. On the other hand, when 
lime has been used, and it is attempted to pass the tempered juice through cloth, the 
precipitated bodies immediately clog the pores. It is claimed that by the use of kieselguhr 
alone in this way, a purer and lighter juice results than when lime is employed. 

^ Copies of speciilcations of patents witli their drawings can be obtained on applioation 
to the following Kingdom: Patent Office, Sale Branch, 35, Southampton Buildings, 
Chancery Lane, London, W.C. (price, Sd. each). United States: Commissioner of Patents, 
Washington, DC. (price 5 cents each). Ftance: Llmprimerie Rationale. 87, rue Vlellle du 
Temple, Paris (price, I fr. 05 0 . eatfii). 
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PuuiFYiNO Cank and Beby Jvioes and Sykxjps using Dboolouizing Carbon. Russell 
W, Mumford, (Assignor to Refining Products Corporation), l,S 14 yitOS, 
Patented, August 26th 1919. 

In applying the decolorizing carbon the preparation of which has already been 
deioribed,^ claim is made for a process of working, in which the juice is defecated, con¬ 
centrated to syrup, mixed with the preparation during 10-15 minutes with constant 
agitation (using a stirrer or an air blast), and passed through a filter-press, being subsequently 
boiled to grain. It is possible to use the carbon at other stages, s.y., previous to concen¬ 
tration to syrup, or previous to defecating the juice, but treatment at the syrup stage is 
preferable. The carbon acts oftectively on cold or neutral solutions ; it is not essential 
to acidity the liquor, though it may be acidified and heated to 80-90 C. if deemed advisable. 
Uevivifioation is effected by boiling with a weak solution of sodium hydroxide (2-10 per 
cent.), finally washing with dilute hydrochloric acid to remove alkali. 




Olaeification of Juices oii Syrups, using Aeration. George B. Williamson, 
liSl7i607. Patented, September 30th, 1919. (I’wo figures.) 

Clarification of the juice or syrup is previously effected in some suitable manner, after 
which air is forced through it, using the apparatus shown in the upper figure.® In the case 
of juice, this clarification may be effected by lime alone, or by lime followed by phosphoiic 
or sulphurous acid. Raw sugar may be affined by washing in centrifugals, and the resulting 
crystals melted with 60 per cent, of their weight of water, this syrup being treated with 
lime and phosphoric acid, or alternatively with phosphoiic acid and lime, llie raw sugar 
washings may be treated in the same manner. Whichever mode of claiification be adopted, 

the liquid is delivered through a pipe A to 
the bottom of a chamber if, which has an 
overflow C at the top. An air line is pro¬ 
vided in chamber R, which is preferably long 
and narrow, so that the line JD extending 
along the entire length can aerate all the 
liquid present in it. Conduit D is therefore 
perforated; and the overflow conduit C pre¬ 
ferably enters a receiving tank E in which the 
air chamber B may be located. 

Following the aeration, the liquid is fed to 
the tank 3 shown in the lower figure, which 
has a series of partitions or baffies 4 dividing 
the space into compartments, each being 
provided with steam pipes 5 located near the 
bottom. The partitions 4 a**© spaced fxom the 
bottom of the tank. Steam is fed to the 
pipes from both sides of the tank so that the 
alternate pipes receive the steam from opposite sides of the tank ; thereby maintaining a 
more uniform temperature within the defecating tank. In this way the temperature of the 
solution is raised to about 210° F. The precipitant carries away with it suspended im- 
purities, which with the air are carried to the surface and form a layer of scum at the top, 
leaving a clear solution at the bottom in about ten minutes. Having effected the separation, 
the steam is lowered ; and the inlet 6 and outlet 7 from the tank 4 opened to cause a 
continuous flow of the solution, which may be regulated to maintain the same temperature 
in the tank. The baffle plates serve as a guide for the impurities, to direct them toward 
the top where they are entangled with the albumonoids and discharged through a special 
overflow 8 provided in the tank. This method of clarification is stated to be efficient, rapid 
and economical, while also easy of operation. 






i 1919, 367. 

» Some particulars regarding it liave already been published ; see 7 HJ , 


1919, 626. 
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CootxNQ AND CoNVBYiNG Animal Ohaucoal (Bone-Black). Mlruheau Sims^ of 
Llanerch, Pa., U.B.A* 1^300,784. Patented, April 15th, 1919. (Five figures.) 
Char as it issued from the kilns has a temperature of about 400** F. (204^0.), which 
must be reduced to about 120^ F. (49^ 0.) before being returned to the cisterns. In common 
practice, it is dropped from the kiln at intervals in a stream about 3 in. in diam., which 
runs for aboi^t 6 seconds and is interrupted for about 12 seconds, this operation proceeding 
continuously. According to the present invention, the kilns are adopted to deliver to 
hoppers arranged along a horizontal pneumatic conveying pipe. At the bottom of each 
hopper are double sliding gates, which are adjustable to allow the proper fiow of material 
through a screen consisting of a series of perforations in the wall of the pipe enclosed by 
the hopper. A further cooling takes place as the char encounters the air drawn through 
the conveying pipe, and again as it is discharged upon the belt conveying it to the cisterns 

Lining fou Centrifugals. Edward D. Mackintosh (Assignor to S. 5. Hepworth Cg.), 
of New York, U.S.A. 1^313^237, Patented, August 12th, 1919, (Two figures.) 
In using two foraminous linings within the basket of a centrifugal machine, one lies 
against the perforated cylindrical wall of the basket and permits the liquid which passes 
through it to travel along the surface of the wall to reach the perforations; while the 
other lies against the first and acts as a sieve. Usually the first is a piece of coarse wire 
cloth, and the other a thin perforated plate. These are not secured to each other and, 
unless fastened to the basket in some way, are liable to collapse. As there are objections 
to fastening the linings to the basket they are fastened to each other near one end, prefer* 
ably through the medium of a separating strip and (he other end of the inner lining is 
tucked between the two, thus accomplishing the support of the linings against collapse. 
The two are best fastened together by moans of solder. 

Cane Mill having Rolleus with Resilil.mi.v IMountud Pins fou tub Inckbase of the 
GuirpiNo Capacity. Abraham M. ErkelenSfOi Soerabaja, Java. 1^383^123* 
Application filed, December 23rd, 1916 ; patented, October 29th, 1918. (Four 
figures ) Seo United Kingdom Patent, 12,265 ; applied for, August 25th, 1915^. 

Ckntuifitoals. (1) Philip T, Sharpies. 1,320^419. Patented, November 4th, 1919. 
(2) Edward D. Mackintosh. 1,33IJ66’ 1^321,767. Patented, November 11th, 
1919. (3) George M. Bacon. 1^331^363,- 1^331,354. Patented, November, 
nth, 1919. ^ _ 

CEVTaiFiGAL FOU Clauifyino Kicr. Roque Galguera y Gonzalez^ of Cuba. 
1,292,758. Patented, January 28th, 1919. (B'our figures.) 

Gyratory Shaft Hanger for Suspended Centrifugals. Harry /?. Stephens, 
1,302,872. Patented, May 6th, 1919. (Ono figure.) 

UNITED KINGDOM. 

Production of an Edihlb Product from Beet. Paul Kestner. 135,235 (14)^^9J. 
Application dste, September 14th, 1918; complete accepted, No\ember 27th, 1919. 
Claim is made for a process of manufacturing a sweet extract from beet, consisting in 
treating tlie extracted juice in an evaporator in which the temperature is raised by setting 
up a counter pressure, and the concentration carried out in a very short time. An improved 
food product free from any unpleasant odour or flavour ie obtained by this process, the 
easentials of which are rapidity of treatment and high temperature. If the desired con¬ 
centration of the syrup be such that its boiling point would be 120^ C., such a counter 
pressure is provided that the boiling point is raised to 130^ C. (more or less); but the syrup 
must not be maintained at this degree more than a few seconds. Preferably the Kestner 
type of evaporator is used. As the steam evolved is above atmospheric pressure, it may be 
profitably employed for drying beet pulp or other material in the factory. 


a 1917, m 
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DbCOLORISIKO CaBBON, PRBPAHBI) by UBATXNO a MiXTUBB of YBOSTAliLB Mattbr» 
Colloid Material, and Mineral Spacing Agent. Russell W* Mumford, 
of Baltimore, IT.8.A. 133,750 (16,757). Date of applioation, October 14th, 

1918 ; complete accepted, October 14th, 1919. 

A vegetable decolorizing carbon stated to bo of great power and rapidity of action is 
prepared by slowly heating an intimato mixture of moist vegetable matter (sawdust, peat, 
lignite, bark, maize cobs, etc.), colloid material (solution of gelatin, potato or rice flour, 
starch and gluten, clay, hydrated silicates, etc.), and mineral spacing agent (as dolomite, 
manganese dioxide, magnesium carbonate and phosphatic rock). In an example of the 
process, the vegetable matter is comminuted, washed with hot water, mixed with gelatinous 
tricalcium phosphate or boiled with potato flour or starch so as to form a paste, and Anally 
mixed with finely powdered dolomite. This mass is heated in a retort which can be slowly 
rotated when the temperature remains for some time at 100® C. until all the water is expelled 
and the colloid is set, after which it rises slowly until at 250° C. the mass is completely 
charred. Then the temperature is raised to decompose the dolomite which evolves carbon 
dioxide, and this continues until 800® to 900® C. is reached; the material is dumped into 
water with the exclusion of air, and the product freed from mineral matters either by 
subsiding or centrifuging, or by treatment with an acid. Lastly, the product is dried 
and, if desired, ground. In order to control the temperature during the charring process, 
it is convenient to use a reverberatory furnace heated on the surface combustion principle, 
the material to bo charred being spread in relatively thin layers in metal trays which are 
placed on the sole or hearth of the furnace. Usually it is detrimental to the product to 
conduct the charring in the presence of steam or products of combustion from any other 
source, since these cause the carbon to waste away ; but in the case of material of less open 
texture such as lignite or brown coal, the introduction of steam is in certain cases advan¬ 
tageous. After use, the carbon can be revivified by treatment with hydrochloric acid 
alone, or by washing first with hot water, then with caustic soda solution, again with hot 
water, and finally with hydrochloric acid. After drying, it is ready for re-use, and 
heating in retorts is unnecessary.^ 


Substitute for Jam, Preserve, or Jkll\. Raymond de Ridder, of London. 
133,767 (16,834). Application date, October 15th, 1918; complete accepted, 
October‘16th, 1919. 

It consists of flour, 100 parts ; flavouring essence in i)owdor, 12*6 ; colouring matter, 
6*3; tartaric acid, O'l ; and common salt, 0*2. This mixture (which may bo sold in small 
packets), is mixed to a paste with cold water, boiled, sweetened, and cooled. It may be 
used as such as a substitute, or may be mixed with jam or jelly, in order to supplement 
the ration. 


Evaporation of Juice or Syrup by Pabsaok through a Heated Spiral. Edward 
Shaw. 1^9,584 (3238 of 1010 ). Application date, February 10th, 1819; 
complete accepted, July 17ih, 1919. (One figure). 

In using the apparatus previously described,^ it bas been found that, although it 
works perfectly with some solutions, certain viscous liquids prefer to travel along the 
horizontal platform with the steam moving along the spiral passage at the top. In the 
present patent, claim is made for the improvement consisting in sloping the spiral shelf or 
plate downward to an angle of 30 to 60®, but preferably about 46®, according to the nature 
of the liquid under treatment. This modification causes the liquid to travel downward 
through the spiral passage against the outer heated tube. 


1 Compare also, I. S. J., 101», 367. 

a U. K. Patent, 13, 602 of 10H; I. -5>'. J., 1914, 486. See also I. 8 J, 1915,148 and 290. 
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Evapohation with Vapouh O 0 MPBBB 810 N. Paul E* Matter^ of Aarau, Switeerland. 
12J^y7SS C 664 OJ. Application date, March 17th, 1919; complete accepted, 
August 28th, 1919 ; convention date (Switzerland), March 26th, 1918. (Two 
figures). 

A process of evaporation is described, in which the vapour given off by the liquid 
under concentration is withdrawn, compressed, and used again for beating, the method 
being characterized by the feature that the vapour coming from the compressor is brought 
into heat exchange, first with the most highly concentrated portion of the liquid, and 
later with the remainder. Keferring to the drawing it is seen that the concentrating 
vessels 22 and 2S are connected together in series for the circulation of the liquid to 

be concentrated, which passes successively 
through the vessels fi, 22 and 2S* The 
vapour given off from the three vessels is 
sucked through the collecting pipe 28 by the 
compressor 29^ is compressed by the latter, 
and is delivered through the pipe SO into the 
last vessel 2S. In the latter the heating 
vapour gives up a portion of its heat. If 
the vapour was initially in a superheated 
condition in the pipe SOy due to the previous 
compression, the degree of superheat 
diminishes as the vapour flows through the 
heating space contained in the vessel 23y so that the vapour passing out from this vessel 
is either only slightly superheated, or is already satuiated. From the heating space of 
the vessel 23y half of the heating vapour passes through the pipe SI into the heating 
space of the evaporating vessel 22 ; the other half passes through the pipe 32 itno the 
heating space of the evaporating vessel 21 . In this vessel the heating vapour is 
completely condensed ; the liquid of condensation flows out of the heating spaces of the 
vessels 22 and 21 through the pipes SS and SJ!^. After leaving the heating space of the 
evaporating vessel 2 Sy the vapour can be passed through a steam trap before entering the 
heating chambers of the vessels 22 and 21 , 



Machink you Forming oh Drcokatino Conpectioneky. AsbjOrn Sonsthagen, of West 
Kaling, London. 133^4^4 {16f282), Date of application, October 7th, 1918; 
complete accepted, 7th October, 1919. (Nine figures.) 


EvAt>oKATioN WITH COMPRESSION OP THE Vapouus PRODUCED. Etnar Morterud, of 
Norway. (1) 120,205 (15,961). Application date. October 1st, 1918; com¬ 
plete accepted, October 1st, 1919. (I'hreo figures.) (2) 126^565 (16^960), 
Application date, October 1st, 1918; complete accepted. May 15th, 1919. (3) 

132,893 (15,959), Application date, October Ist, 1918; complete accepted, 
October Ist, 1919. 


Moulds for making Sweetmeats. W. P. Douglas. 132,366 (15,196). Date of appli- 
' cation, September 18th, 1918, complete accepted, November 6th, 1919. 


Cocoa-Butter Presses. J. Baker & Sons, and W. E. Prescott. 133,426 (16,319). 
Date of application, October 7th, 1918 ; complete accepted, October 7th, 1919. 
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Manufactuiib of an Edibljs Syhuf fkom Bests. Henry S- Alexander^ of London. 
133,744 {lGy607), Application date, October 11th, 1918; ccomplete accepted 
October 13th, 1919. 

After washing, the roots arc “cooked” in such a manner that the protein and pectine, 
substances are partially coagulated, the juice caramelized to some extent, and conversion 
of a portion of the sucrose is effected. This is preferably accomplished by subjecting the 
roots to the action of steam in an autoclave at a pressure of about three kilos, per sq. 
in. and a temperature of 110—130° 0. during }—l4 hours, the water formed by conden¬ 
sation being drained off. Subsequently, the juice is extracted from the pulp in presses, 
and the liquid obtained evaporated to a syrup of 38 B6. in a multiple effect or vacuum 
|)an. It is stated that the product has not the characteristic flavour or smell of beetroot. 


Pkbparation of Veoetakle Decojlorizinq Caubon without the Use of “Impkeo- 
NATiNo SuBSTANX’Bs.” Ckurles £. Eastick and Samuel P> Eastick, 
136,873 {30,971). Date of application, December 16th, 1918 ; complete accepted, 
December 16th, 1919. 

Hitherto decolorizing carbon has been made from sawdust and other carbonaceous 
matter after previously impregnating with such substances as calcium acetate, magnesium 
or zinc salts, but after carbonizing, these or their resultant compounds had to bo removed 
by washing with acids or other solvents. It has also been proposed to use wood sawdust, 
peat, or the like moistened with a solution of potato starch, or mixed with finely chopped 
potatoes or raw sliced beets. The inventors, however, have discovered that, providing 
the vegetable matter is first reduced to a very small or fine powdery condition, this pre¬ 
liminary treatment of the vegetable matter prior to carbonization is quite unnecessary, 
the cost of the preliminary treatment thus being eliminated. For example, vegetable 
matter, such as wood pulp ground to a fine powder, or what is known in commerce as 
chemical wood pulp, can be used, or wood sawdust, or chips of wood, or ordinary charcoal, 
“or any other suitable vegetable matter after being ground or reduced to a powder.” 
Any of these materials after being soaked in water can be carbonized at a rod to white 
heat in a suitable vessel from which air is excluded during carbonization, when the 
resultant carbon will be found to possess a powerful decolorizing effect. This power may 
further be increased by the removal of any of the ash that may exist in the carbon by 
washing with a suitable acid, such as hydrochloric. 


UNITED KINGDOM COMPLETE SPECIFICATIONS ACCEPTED.^ 
Feutilizek. P. Radmartn, 137,171 {5477). March 6th, 1919. 


Installation fob Confectioneuy Fautoiues. D. M, Stewart, 137,363 {31,708). 
September 4th, 1919. 


Production of Caramel. A. Daniel. 137,339 {16,678). November 13th, 1917. .. 


Cane Mills. J. Wilson. 137,357 {31,879). December 31st, 1918. 


Centrifugals. C. A. Fesca & Sohn. 137,837 {978). June 26th, 1918. 


Manufacture of Cellulose. C. A. Braun. 137,831 [999). August 6th, 1916. 


Purification or Syrups and Aftek-Pboducts. M, von Wierusz-Kowalski. 
137,849 {1347). April 2l8t, 1916. 

1 The date given is that of application. 
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Suftar Crops of the World. 

fWilUtt # Gray*8 SittmaUi of Crops to January 1519^0.J 


United States—Louisiana. 

Harvesting 

Period. 

.Oct.-Jan. 

1919-20. 

Tons. 

103,202 

1918-19. 

Tons. 

250,802 

1917-18. 

Tons. 

217,499 

Texas. 


2,0u0 

3,126 

2,009 

Porto liico . 

.Jan.-June .. 

426,631 

362,618 

413,958 

Hawaiian Islands. 

,Nov.-July .. 

500,000 

536,000 

515,036 

West Indies—Virgin Islands . 

.Jan.-June .. 

12,000 

9,000 

3,971,776 

5,400 

Cul>a. 

. Dec.-June .. 

4,300,000 

3,446,083 

British West Indies—Trinidad. 

.Jan.-June .. 

65,000 

70,000 

47,850 

46,266 

Barbados . 

• »» »» • • 

80,000 

66,230 

Jamaica . 


50,000 

40,000 

34,300 

Antigua. 

St. Kitts . 

.Feb.-July .. 

12,000 

10,000 

9,409 

.Feb.-Aug. .. 

11,000 

9,300 

8,846 

Other British West Indies... • 

.Jan.-June .. 

10,000 

10,000 

16,746 

French West Indies—Martinique .... 

.Jan.-July .. 

22,000 

30,000 

20,881 

Guadeloupe. 

• »» »» •• 

31,000 

26,000 

28,000 

San Domingo . 

.Jan.-June .. 

180,000 

158,309 

127,322 

Haiti. 

.Dec.-June .. 

6,000 

3,300 

.... 

Mexico. 

• • t» »f • • 

.Jan.-June .. 

86,000 

60,000 

40,000 

Oentral America . 

30,000 

30,000 

25,000 

South America— 

Demerara .Oct.-Dec. and May-June .. 

90,000 

107,660 

108,181 

Surinam . 

.Oct.-Jan. .. 

12,000 

8,000 

9,739 

Venezuela, expui It . 

.Oct.-Dec. .. 

18,000 

15,000 

7,000 

16,000 

Ecuador. 

. Oct.-Feb. .. 

7,000 

8,000 

Peru . 


250,000 

260,000 

265,000 

87,699 

Argentina... 

.May-Nov. .. 

260,000 

130,266 

Brazil . 

. Oct.-Feb. .. 

187,000 

183,079 

148,958 

I'otal in America . 


6,728,833 

6,336,986 

5,663,560 

Asia—Brit. India (consumed locally) .. 

.Dec.-May .. 

2,800,000 

2,337,000 

3,311,000 

Java (1920-21. 1,600,000) . 

.May-Nov. .. 

1,335,763 

1,749,408 

1,778,346 

Formosa and Japan. 

Nov.-June 

300,000 

416,678 

397,618 

Philippine Islands . 

• »» »♦ •• 

226,000 

192,000 

216,260 

Total in Asia . 


4,660,763 

4,694,086 

6,703,223 

Australia . 

. June-Nov. .. 

176,000 

226,000 

326,900 

Fiji Islands .. 

• »» »» • • 

60,000 

80,000 

70,800 

Total in Australia and Polynesia. 


236,000 

306,000 

396,700 

Africa—Egypt (consumed locally) .... 

. .Jan.-June ,. 

90,000 

82,000 

79,450 

Mauritius . 

. Aug.-Jan... 

242,000 

278,565 

249,000 

Reunion. 

► • »» 

50,000 

60,000 

60,009 

Natal. 

.May-Oct. .. 

160,000 

144,000 

106,260 

Mozambique. 

- »f »» • • 

50,000 

50,000 

50,000 

Total in Africa . 


582,000 

604,555 

534,700 

Europe—Spain. 

.Dec.-June .. 

G,000 

6,618 

7,039 

Total cane sugar crops .. 


12,212,596 

11,948,244 

3,697,499 

12,.305,212 

Europe—Beet sugar crops. 


2,894,000 

700,000 

4,291,206 

United States—Beet sugar crop . 

, .Jiily-Jan. .. 

674,892 

682,867 

Canada—Beet sugar crop . 

,.Oct.-Dec. ,, 

20,000 

22,300 

11,260 

Grand total Cane and Beet Sugar . •. 


15,886,596 16,342,985 17,290,585 

Estimated decrease in the world’s production .. ,, .. 

516,339 

.... 

.... 
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United States. 


(WilUU ^ Gray^ 
(Tons of 2,240 lbs.) 

Total liooeipts January 1st to 15th. 

Receipts of Refined ,, ,, . 

Deliveries ,, . 

Importers’ Stocks, January 14th. 

Total Stocks, January I4th. 

Stocks in Cuba, January 14th . 

Total Consumption for twelve months 


1920 

1919. 

Tons. 

Tons. 

81,206 

40,554 

81,206 

40,654 

35,638 

18,044 

34,831 

.. 177,601 

1919. 

1918. 

,067,671 

.. 3,496,606 


Beet Crops of Europe. 


{WiUeit 4 Gray'& Estimates to January 15th ^ 1920.) 


Harvesting 

Period. 

Germany....Sept.-Jan... 

Czecho-Slovakia, Hungary and Austria . Sept.-Jan... 

France .Sept .-Jan... 

Belgium .Sept-Jan... 

Holland....Sept.-Jan... 

Hussia (TJkraino, Poland, etc.).Sept.-Jan... 

Sweden .Sept.-Jan. . 

Denmark.Sept.-Jan... 

Italy.• • • •.Sept.-Jan.., 

Spain......Sept.-Jan... 

Switzerland. ...Sept.-Jan... 

Bulgaria .... ..Sept.-Jun... 


1919-20. 

Tons 

750,000 

700,000 

170,000 

126,000 

200,000 

350,000 

160,000 

160,000 

150,000 

120,000 

4,000 

16,000 


2,894,000 


1918-19. 

Toms. 

1,411,900 

700,000 

110,096 

75,000 

173,436 

700.000 

127,467 

144,600 

100,000 

135,000 

4,000 

16,000 


3,697,499 


1917-18. 

Tons. 

1,541,061 

668,260 

200,265 

131,000 

199,296 

1,028,680 

126,000 

136,800 

100,000 

134,955 

4,000 

22,000 


4,291,206 


United Kingdom. 


Statbmknt of Tmpokts, Expouts, and Consumption of Sugar for Onb Month 
BN oiNo January 31bt, 1913, 1919, 1920. 




iMFOU'rS. 


ExFOU'i'S (Foreign). 


1913. 

1919. 

1920. 

1913. 

1919. 

1920 


Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tuns. 

Refined . 

78,697 

.. 13,791 .. 

45,903 

78 


— 

230 

Raw . 

77,941 

. 70,208 .. 

55,780 

2:14 


19 

.. 1,223 

Molasses. 

83,500 

2,370 .. 

6,928 

61 


7 

387 


240,038 

85,369 

108,610 

373 


26 

1,840 





llOMK 

CONSUMFriON, 




1913. 


1919. 


1920. 




Tons. 


Tons. 


Tons. 

Refined . 



74,50.3 


6,491 


33,582 

Refined (in Bond) in the United Kingdom . 

59,431 


67,663 


57,451 

Raw . 



9,479 


15,092 


30,960 

Molasses . 



3,019 


1,982 


6,047 

Molasses, manufactured (in Bond) in United Kingdom 

3,313 


6,497 


0,.374 

Total . 



149,745 


97,726 


123,414 

Less Exports of British Refined .. .. 


2,109 


100 


30 




147,6.36 


97,619 


123,384 
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Notes and Comments. 


Politics at Home. 

The political event of the last few weeks has been the return to the House 
of Commons of Mr. Asquith after a very successful by-election. His reappear¬ 
ance in politics has been welcomed not only by his attenuated following in 
Parliament but also by many public men of all creeds and political views. Bui 
tho welcome has in the*aggregate been accorded him not because of any desir€ 
for a resuscitation of Asquithian Government but solely because a strong Opposi¬ 
tion Leader is needed in Parliament to ensure that the country gets its full meed 
of constitutional government, and for that purpose Mr. Asquith undoubtedly 
stands head an<l shoulders above bis contemporaries of the Liberal persuasion- 
This being in all probability the real reason for bis successful re-entry into the 
arena, it is somewhat premature to suppose as some prophets have opined that 
it is the first stage towards bringing into power once more a Liberal Government, 
such as existed down to the outbreak of the great war. 

We are not concerned here to discuss home politics in their general aspect; 
but it will always be a matter for concern to us as to the attitude of a given 
political party towards the British sugar industry, especially since the policy oi 
Imperial Preference was established last summer. The independent Liberals, 
whom Mr. Asquith is now to load, were the most resolute opposers of the pro|)osa] 
to accord the British Empire preference on entry into the markets of the United 
Kingdom; they trotted out all the old stock arguments, which were in substance 
a passionate subscription to the sacred and unchangeable principles of free trade 
to which they and thlftir fathers before them had sworn allegiance under very 
different circumstances to those ruling to-day. There were, it is true, Liberals 
like Sir Alfred Mond who actually justified the Preference proposals in the light 
of free trade, but we fear that the bulk of the Asquithian Liberals are as deter¬ 
mined as ever to maintain their old ai-m-chair theories, never mind what the 
lessons of the recent war have been. If that be so, then one could only view 
with disquietude the prospect of their re-entry into Government, as we think 
nothing would be so disturbing to Imperial industry and trade as periodical re¬ 
verses of policy. Fortunately, it does not seem likely that the Liberal party are 
destined at any early date to return to power, even though it may prove the case 
that they are not yet the lost cause that a short while ago public opinion in general 
seemed inclined to suppose. 
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It is more likely that when we get a Government which does not consist of 
the cadres of the present Coalition, it will be a Labour one. That being so, it is 
of some moment to consider what the attitude of labour leaders is towards Im« 
perial problems. Some of the more enlightened men, such as Mr. OLYNEsandMr. 
Boberts, have served in the present Government as Food Controllers, and in that 
position have had much valuable experience of the need to develop the Imperial 
resources of food supply. Mr. Roberts has been made aware the last few months 
of the undesirability of our sugar supplies being so largely obtained at a high 
price from foreign sources, and he is a keen advocate of sugar beet cultivation 
in this country as a means of augmenting our supplies of sugar; but he has also 
expressed himself lately as believing in the development of the Empire as a whole. 
If such views were likely to prevail amongst the leaders of the Labour Party, one 
could face with some equanimity their accession to office one day. But while so 
many extremists with very narrow outlook continue to pose as leaders of labour in 
this country, the electors will do well to defer granting them the constitutional 
means to wreck the Empire, till they have learnt what the Empire really implies. 

The Sugar Supply at Home. 

No announcement has yet been made bj' the Royal Commission on the Sugar 
Supply as to their recent operations in the sugar market following on the decision 
of the American Equalization Board not to participate in buying the available 
supplies ; but we have no reason to doubt that they are in process of securing the 
necessary supplies to make up the 1,100,000 odd tons required bj" this country 
under the restricted rationing during the current year! What is more, if they 
secure this quota at an early date we see no reason why they s}u>uld not succeed 
further in obtaining at least a slight surplus, in which event it should be found 
possible to restore the ration to at least half a pound per head. The price is another 
matter, but even there it will probably be found that the Royal Commission have 
not done badly having regard to the prices that have been ruling on the world's 
market. Quotations of 16 cents have been made in Cuba recently which if free 
sugar were still allowed entry into tho United Kingdom would mean about 1358. 
landed and duty paid in this country. What business is still being done in free 
sugars here under licence or for re-sale is being restricted by the Royal Commission 
to a maximum price of 1208. during tho current month. 

The public have been warned since before Christmas that the retail price of 
sugar would go up before long ; towards the end of February it was intimated that 
the price of cubes was to be raised to 10|d. (with other sorts pro rata), but at the 
time of writing the price fixed last November of 8£d. is still in force. Meanwhile 
semi-official hints have been made that ultimately Is. will be more like the ruling 
price. One must suppose that all these warnings and forecasts are an endeavour 
to break it gently to the public that they are not paying an economic price for 
theii’ sugar. The rise to Is. cannot be much longer delayed if the State sugar trade 
is not to be subsidized. One can only wonder whether the six and a half millions 
sterling surplus the Royal Commission had made down to March 1918 has yet been 
wiped out by subsequent sales at a loss. Its disappearance should certainly have 
been expedited by the somewhat remarkable decision of the Royal Commission to 
continue supplying sugar to jam manufacturers even down to this month at the 
low price of 66s. per cwt. (other manufacturers having to pay the more natural 
price of 110s.) On what grounds this continued subsidy of the jam makers is 
justified it is hard to say. It has certainly not l>een explained so far. 

Bock congestion has lately been a controversial topic in the papers and in 
Parliament, and the sugar stocks are involved amongst others. Possibly it was 
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due to a wish to release them aud make the public their own storers that the 
• Eoyal Commission before February was out suddenly sprung on the fruit-pre¬ 
serving public the decision that they must apply for their preserving sugar before 
March 11th if they wanted any this summer and autumn. Otherwise it would 
stirely have been more reasonable to wait and see what the fruit crops were going 
to be. _ 

Per Capita Consumption. 

We saw it suggested in a leading daily newspaper that the per capita con¬ 
sumption in the United Kingdom in spite of the shortage of sugar was still higher 
than that of any other country of the world. Actually, however, the United 
Kingdom is greatly surpassed by the United States, which latter since they became 
dry ” have easily exceeded all records. As our American correspondent shows 
on page 128, their per capita consumption for 1919 on a population of 105 millions 
works out at 67*6 lbs., being an increase of no less than 14 lbs. as compared with 
1918. But even that high figure is expected to be exceeded in 1920 since it is 
calculated that the United States may this year consume as much as 4,600,000 tons 
providing they can get it. This works out at 96 lbs. per head, or higher than the 
British pre-war figure which exceeded 90 lbs. (c.^. 91*68 iu 1911). The highest 
pre-war consumer was however New Zealand with 130 lbs. 

In the United Kingdom the consumption of sugar during 1919 amounted, 
according to the Board of Trade figures, to 1,649,645 tons. That figure includes 
46,937 tons of imported molasses which cannot be classed as “consumption.** So 
one must take the net figure as 1,603,708 tons ; this distributed amongst a popu¬ 
lation of 46,005,000 (the latest official estimate of the population of the British 
Isles) works out at 78 lbs. per head or 9*6 lbs. less than the United States figure. 
In 1918 the figure was 50 lbs., and it may be remarked that the 1920 per capita 
allowance will be little if any higher than that of 1918 unless the Eoyal Commission 
do better than they anticipate in the matter of securing sugar supplies. 

If the above figures prove correct, then it would appear that during 1920 the 
United States may have anything up to 45 lbs. per head more of sugar than the 
United Kingdom consumers. 

A Tropical Agricultural College for the West Indies. 

We are glad to see that the lieed for a British Tropical Agricultural College in 
our Colonies, for which we made a strong plea last summer,' has been fully 
recognized by a Government Committee which sat during the Autumn to consider 
the matter. This Committee, which was representative of tropical science as well 
as of various West Indian interests, has just issued its Eeport (summarized 
elsewhere); it comes to the tinanimous conclusion that a tropical agricultural 
college is needed in the West Indies to give adequate instruction in the principles 
of agriculture of tropical produce of every kind, especially sugar aud its by¬ 
products. The committee rightly recognize the excellent work that has been 
done by American agricultural colleges, especially the sugar school at Audubon 
Park, and they think the time has come for the British Empire to have at least 
one similar institution. 

As will be seen elsewhere, it is recommended that both elementary and 
advanced instruction should be given by the teaching staff of the proposed college, 
and that post-graduate study iu special tropical subjects should bo offered to 
graduates of an approved University. This is only following the practice adopted 
at Audubon Park, of which we gave an outline some months ago.* Moreover a 

1 L S . 1919, 16T. * Ibid , 1919, 444. 


123 




The International Sugar Journal* 


special sugar school attached to the college is advocated, where practical instruc¬ 
tion in sugar manufacture can be given, from the grinding of the cane to the 
production of the finished sugar. This, we need hardly interpolate, was the point 
we most strongly urged when we advocated a tropical school as against special 
training at some home University. The latter serves a useful purpose and may 
continue to do so, but the advantages of a practical (if not also a theoretical) training 
at a college situated within the industry itself are too patent to be ignored and it 
was a foregone conclusion that the Committee would advocate the establishment 
of such a school in the West Indies itself. 

The only point for regret in our opinion is the decision that, subject to proper 
support from the local government, the most advantageous position for the college 
is Trinidad. True this island is the ** centre ’’ of the sugar region which includes 
British Guiana on one side and the Lesser Antilles on the other. But Jamaica 
has strong claims; it has a population approximating to that of the rest of the 
British West Indies, and though it once forsook sugar in favour of fruit (at 
a time when the outlook for sugar was extremely dark and unpromising), 
it has returned to its old love with an enthusiasm which promises to develop an 
expansion such as neither Trinidad nor British Guiana will equal. Although on 
paper British Guiana comes easily first in the matter of possible increased output 
of sugar, there are a good many “ifs” that will have to be settled first, and 
meantime we think Jamaica may take the lead as the most progressive sugar- 
producing centre in the British West Indies. One proof of this is surely patent in 
the offer of the Jamaica Imperial Association to find £50,000 for erecting the 
college and £5000 per annum for its expenses if the venue of the college and of 
the Imperial Department of Agriculture is situated in Jamaica, This offer the 
Committee could not for the time being accept, but thej^ hinted that if the 
Trinidad district did not support adequately the proposals for the college, the 
Jamaica offer might be considered again. 

The obstacle to the selection of Jamaica would appear to be chiefly geographi¬ 
cal. This island is situated at a considerable distance from the other West Indian 
sugar islands, and the facilities for intercolonial steamship communication do not 
appear to be adequate enough to ensure speedy travel. At any rate, we must 
surmise, that is the conclusion the Committee drew, and with Sir Owen Philipps 
a member of the body, the Committee must have had first hand evidence of what 
the transit outlook offered. But one would have thought that with Jamaica on 
the direct route to the Panama Canal, there were big possibilities of greater inter¬ 
colonial traffic radiating from Kingston. The only alternative for Jamaica is 
apparently to have a local agricultural school of her own ; but this implies the 
dividing up of the teaching talent between two colleges, and it has yet to be seen 
whether the West Indies can support two establishments to start with. If not, 
then the Jamaican students will have to make their way as best they can to 
Trinidad. Were it only a case of getting the students to and from college, the 
difference between Trinidad and Jamaica would probably not affect greatly one 
way or the other the transit difficulty; but the crux of the matter appears to be 
that the college will be closely connected with the Imperial Department of Agri¬ 
culture, the Imperial Commissioner being destined to act as principal of the 
college, and as he has to tour the sugar islands at odd times and seasons, he is 
reluctant to be based on a centre which is at present for travelling purposes no 
centre at all. 

However, it remains to be seen whether the enthusiasm of Jamaica, evidenced 
in their generous financial offer, will end in their getting a college even if it be 
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not the one carried out under the auspices of the Imperial Department of 
Agi’iculture. If the money is forthcoming, much can be achieved even in a local 
training establishment. But, for the present, we have to await the decision of 
the Colonial Office in the matter, and it also remains to be seen whether Trinidad 
will through its Government afford ** adequate support and every reasonable 
facility for making the proposed college a success. In any event it seems fairly 
certain that the recommendations of the Committee will be translated into action 
before very long. _ 

A British Refiner’s Complaint. 

In Production for February, W. H. GiFFAED, secretary to the British Empire 
Sugar Eesearch Association usefully collates some of the views that have been 
advanced lately in criticism of the operations of the Boyal Commission for the 
Sugar Supply. Apart from a statement originally issued to the Press by Mr. 
Sandbaoh Pakker (in which he accused the Eoyal Commission of shortsightedness 
in not buying more largely last Autumn when prices of sugar were lower and 
thereby obviating the necessity to reduce the ration of this country in a vain 
attempt to beat down the price), the most pertinent criticism is that of Mr. Kerb, 
the well-known Greenock refiner, who complains that the Royal Commission 
during 1919 allowed 500,000 tons of raw Cuban sugar to be refined in the United 
States, thus giving employment to American labour and capital in the process. 
** One would naturally have thought (said Mr. Kerr) that the British Government 
as represented by the Royal Commission would have tried to do something for the 
home refiner, but they seem to leave him alone to make merely his pre-war profit 
while the American is given a very large proportion of this country’s requirements 
to manufacture on a toll basis which, from our knowledge of the American, I should 
think will return him a very handsome profit. It would be very interesting to 
know what his allowance of profit was compared with the miserable 4d. per cwt. 
which is the amount allowed to several at all events of our home refiners; a sum 
which, with labour, machinery, and buildings at the price they are either reduces 
his 4d. to very little or, in one case at any rate, to an actual loss. That is, unless 
he is lazy and uuprogressive—and this is one of the anomalies of the present way 
of workings for if he does not extend he can put his money in his pocket, but the 
moment he tries to increase his output and therefore the output of this country, 
and gives this country more sugar and employs more labour, then ho is out of 
pocket. Another nice commentary on Government control of industiy!'’ 

Whoever was responsible for this decision, whether it was part of the bargain 
struck with the American Equalization Board whereby the United Kingdom was 
to secure one-third of the 1918-19 Cuban crop, or whether it was due to official 
incompetence to ascertain properly the ability of the British refining houses lo 
tackle the half millou tons on their own, it will be agreed that it would be hard to 
justify the official decision to let a third party refine Cuban sugar destined for the 
British market, all the more as with the exchange so much against us something 
would have been saved by refining the sugar within the United Kingdom. However 
we do not suppose that this arrangement at the expense of home industry has been 
an isolated instance; plenty of other industries might with equal force complain of 
the effects of state-control during the last few years. Certainly it has to be 
admitted that the Royal Commission have done pretty well on the whole in stabi¬ 
lizing sugar prices for this country, and doubtless their failure to purchase sugar 
last Autumn was due more to legitimate misjudgment of political probabilities 
than to any official shortsightedness. But their omission to secure for British houses 
all the refining of raws that offered has yet to be explained. Perhaps the refiners 
will ventilate their grievance in Parliament. 
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From the Sugar Cane,*’ March, 1870. 

In this issue a description was given for the first time of the process of 
purifying sugar juice and syrups invented by Boivin and Lotseatj, • which had a 
certain vogue in its day. It had been adopted by Sommier & Oie., of Villette, 
France, for use in their refinery, which turned out 100 tons of loaves per day. 
This process depended upon the formation of the complex compound known as 
'‘sucrate of hydrocarbonate of lime,” produced bypassing carbonic acid into a 
solution of calcium sucrate, so as to partly decompose it, an insoluble body contain¬ 
ing sugar, lime, and carbonic acid in definite proportions being obtained. In the 
Sommier refinery its purifying effect was taken advantage of by adding it to the 
contents of the blow-up, in the place of blood or char dust, the syrup (at 30'^ Be.) 
being then brought to boiling point. Alternatively, the sucro-carbonaie might be 
added to juice or syrup, and carbonated, the calcium carbonate filtered off, and the 
liquor concentrated. It was claimed that this method of operating was capable of 
effecting a great saving of charcoal, while increasing the yield of sugar. It later 
became installed into a bumber of factories and refineries, particularly in France. 

An article appeared in this number advocating the production of beet sugar in 
the United Kingdom. While giving some particulars of the industry as carried on 
in France, it was stated that the sucrose content of the roots cultivated at that time 
was about 10-11 percent. Diffusion was not in operation for the extraction of 
the juice, and the method of pulping and pressing was still followed. Clarification 
was effected by the addition of a small quantity of lime only, not by carbonatation, 
and the syrup obtained on evaporation was passed through animal charcoal. After 
pointing out the advantages accruing from the beet industry on the Continent, the 
writer remarked that “ as regard the United Kingdom, it cannot but cause some 
astonishment that a country ranking first in agriculture, and doubly so in every¬ 
thing relating to manufacturing, should hitherto have lagged behind in the 
successful carrying out of this industry, a fact the more to be wondered at since 
the cultivation of root crops is very extensively carried on . . . If the matter were 
to be properly taken up . . , there is no doubt that it might become a source of 
great improvement and well-being,io the rural population of the country.” 

M. Dubkunfaut published a paper on the separation of levulose from invert 
sugar, describing a method in which 100 c.c. of a syrup containing 10 grms. of 
sucrose were inverted with hydrochloric acid, treated with 6 grms. of calcium 
oxide, and cooled in melting ice. The separation of levulosate in this way, it was 
considered, was so complete as to be “ usefully applied to the analj^sis of fruit 
sugars and of all products which contain invert sugar, such as honey, cane 
molasses, etc.” 

A contribution by Gaston Tissandiee gave a scheme for the analysis of 
animal charcoal. Carbon was found by subtracting the moisture from the loss 
on burning, and the phosphate of lime by adding ammonia to the solution obtained 
on treating the ignited char with hydrochloric acid. Iron, organic matter other 
than carbon, calcium sulphate, and calcium sulphite were not determined. 

In a letter to the Editor a writer under the pseudonym of “ Alerta” commented 
upon De. Iceey’s monosulphite of lime process,* pointing out (what indeed one 

^ English Patents, 54 of 1867 ; and 3093 of 1883. 

• I . SJ ., 1919 , 438 ; 1930 , 71. 
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would expect) that the product obtained by the procedure described for its manu¬ 
facture was a mixture of calcium bisulphite, normal calcium sulphite, and calcium 
sulphate. Its action was due to the evolution of sulphur dioxide by the acids of 
the cane juice, and by the subsequent heating of the juice; and the writer had 
found that a sample of the sugar made by Iceby’s process contained a distinct 
trace of sulphite on being dissolved in water. 


Notes on the American Sugar Industry. 

By our American Correspondent. 


The sugar trade here is gradually working its way back towards normal 
conditions. Uncertainty as to whether governmental supervision of the industry 
was to extend during 1920 continued up to the very end of December. The bill 
authorizing the President, through such agency as he might designate, to purchase 
sugar during the present year, but limiting the application of licensing authority 
to July 30 so far as domestic is concerned, finally received the signature of President 
Wilson on the last day of the year. This had the effect of maintaining the existence 
of the United States Sugar Equalization Board which otherwise would have gone 
out of office with the expiration of 1919, and also preserved the authority of the 
Government to continue in operation the regulatory powers which it has exercised 
during the past two and a half ^^ears. 

Announcement was immediately made, however, that the Sugar Equalization 
Board would not attempt to purchase Cuban sugar and would not interfere in the 
operations of the sugar trade except in case of some emergency requiring its action. 
It was generally understood that this decision was made on the recommendation of 
the Equalization Board itself, its members holding the opinion that under the con¬ 
ditions then existing it could not purchase Cuban sugars on any better terms than 
could individual buyers and that, if the Board kept out of the market, some recession 
in the high prices demanded for Cuban centrifugals at the commencement of the 
year would be likely to take place once the Cuban campaign was well under way. 

By the second week in January, therefore, the sugar trade was officially assured 
that the ordinary machinery of commerce would be depended upon for the purchase 
and distribution of the country’s sugar supply. Prior to that time many individual 
operators had bought Cuban centrifugals on contract and bad made arrangements 
for the refining of this sugar on toll. The refiners themselves, however, had made 
very limited pui chases in Cuba. Their policy in the main has been to buy only 
such supplies as were available for prompt shipment and to decline to enter into 
commitments for future positions at the prices which sellers have been asking. 

For the past month, therefore, a trial of strength has been going on between 
the refining companies and the holders of Cuban sugars, the latter endeavouring 
to maintain prices at the level established at the beginning of the year and the 
former, by purchasing only for current requirements, attempting to force prices to 
lower levels. 

Throughout January the advantage was with the Cuban producers. Quotations 
for 96° test Cuban centrifugals were maintained at 12 cents (6d.) a pound, c. &f., 
New York, equivalent to 13'()4 cents, duty landed. The strikes of dock and railway 
workers in Cuba which tied up shipping at the port of Havana and interfered with 
the movement of sugar to this market made it easier to hold up the price. With 
the ending of the strike early this month, however, the tide has begun to turn and 
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quotations for raws have receded a full cent during the past week, standing now at 
11 cents (5Jd.) c. & f. Behners are still confining purchases to current needs, plainly 
in the belief that further recessions will follow. Of course nobody expects the price 
of sugar to be low, judged by the level of last year, but predictions are made by 
some refiners that a price of 8 cents (4d.) for centrifugals may be reached in March 
and April. 

Shipments of Cuban sugar to the United States to the end of January amoun¬ 
ted t) 352,000 tons, which is nearly 150,000 bxns more than the amount of shipments 
in the corresponding period of last year. Shipments from Hawaii and Porto Bico, 
however, have been less by about 40,000 tons. Until the present week refineries 
have been able to operate only at partial capacity and the shortage of sugar among 
consumers, particularly in the Central and Western States, is still serious. Befined 
sugar is selling wholesale at 15 to 16 cents a pound (7Jd. to 8d.), subject to the 
customary cash discount of two per cent., and refiners generally are restricting 
deliveries to their regular trade. With sugar coming forward in greater volume 
from Cuba, however, it is expected that refined will be in better supply very shortly. 

Statistics of sugar consumption in the United States during 1919 were made 
public recently. They show that the total amount used during the year was 
4,108,000 long tons or 87*6 lbs. per capita, assuming the population of the country 
as 105,000,000. This is the largest amount ever consumed in any one year and 
represents an increase of about 14 lbs. per person over the previous year. 

In comparing consumption during 1919 with that of the previous year, account 
must bo taken of the fact that in 1918 the use of sugar was limited by a system 
of voluntary rationing. Bemoval of this restriction naturally would result in 
somewhat more liberal use but it would not account for a volume of consumption 
larger than ever before attained. This heavy consumption is ascribed by the trade 
to the general business activity that prevailed throughout the year and to the fact 
that labour was fully employed at the highest wages ever paid. Prohibition of 
of the sale of alcoholic liquors is regarded as another factor contributing to a freer 
use of sugar, but this is generally considered of minor impoilance in comparison 
with high wages and general prosperity. 

An interesting question in this connection is whether a further growth in the 
use of sugar will be shown this year. Business activity shows no appreciable 
slackening and wages are higher than last year, so that it is logical to assume that 
the demand for sugar will continue to increase though perhaps not in the same 
proportion as during 1919. 

In those lines of manufacture in which sugar is extensively used, such as the 
bottling of “ soft’’ drinks, the manufacture of confectionery, ice cream, condensed 
milk, and tobacco products, domestic trade is on a scale of increasing activity 
though the exchange situation apparently will force some curtailment of export 
trade. Facta Abotit Sugar has collected the opinions of leading manufacturing 
companies in these various trades. These opinions indicate a probable increase in 
the quantity of sugar used in manufactures amounting possibly to 250,000 tons 
for the year. It would not be surprising if the total consumption of the United 
States reached a figure of 4,500,000 tons in 1920, providing that amount of sugar 
is available. 


One of the aims of the Department of Overseas Trade is to bring its Overseas Services 
into close personal touch with ousiness men, and British firms when sending representatives 
abroad are recommended to instruct them to call on Ills Majesty’s Consular Officers in the 
countries they visit, and on the Commercial Diplomatic Officer in the capital of each 
country, and in the case of the Dominions on His Majesty’s Irade Oommissioners, 
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A Tropical Agricultural College for the British 

West Indies. 

Recommendations of a Government Committee. 

A White Paper (Cmd. 662 )* has just beeu published containing the Eeport of 
a Committee appointed by the Secretary for the Colonies last August to consider 
the desirability of establishing a Tropical Agricultural College in the British West 
Indies. 

This Committee was under the chairmanship of Dr. A. E. Shipley, LL.D., 
Sc.D., F.E.S., Master of Christ’s College, Cambridge, and the members included 
Sir David Prain, C.M.G., C.I.E., F.R.S., Director of the Royal Botanic Gardens, 
Kew; Sir Norman Lamont, Bt.; Sir Owen Philipps, G.C.M.G., M.P. ; Sir 
Francis Watts, K.C.M.G. ; Sir Edward Davson ; Dr. C. A. Barber, C.I.E. ; 
Mr. Robert Rutherpord, Chairman of the West India Committee; Mr. E. A. db 
Pass; Mr. G. Moody Stuart; and Mr. A. E. Aspinall, O.M.G., (Hon. Secretary). 

The Committee were at the outset unanimously of the opinion that steps 
should be taken at an early date to found a Tropical Agricultural College in the 
British West Indies, in order that our colonies and possessions might be placed in 
a position to compete successfully with foreign countries in the production of the 
staples of the tropics; it was of paramount importance that their young men should 
be afforded opportunities for instruction in the principles of agriculture, and in the 
preparation for market of tropical produce including especially sugar and its by¬ 
products, rum and molasses. “ Equally important is the need which exists of 
making full provision for the prosecution of research and for the training of 
scientific investigators in matters pertaining to tropical agriculture amid suitable 
surroundings, and for creating a body of British expert agriculturists well versed 
in the knowledge of the cultivation of land in the tropics, and of scientific advisers 
possessing an intimate knowledge of the means of combatting pests and diseases 
the control of which is fundamentally essential to the successful development of 
agriculture in the tropics.” The Committee had their attention drawn to the 
successful tropical agricultural colleges in Porto Rico, Hawaii, and Louisiana, 
especially the “unrivalled sugar school” at Audubon Park, New Orleans, and 
they place on record their view that it would be a reproach if Great Britain were 
to remain behind the United Htates in this matter. They emphasize the fact that 
the establishment of a tropical agricultural college in the West Indies is a matter 
of Imperial concern. Such a college would be of no less importance to the mother 
country than to the colonies immediately concerned, having regard to the present 
necessity of developing production throughout the Empire to its utmost extent, 
and to the opportunities which it would afford students trained in agriculture in 
Universities in the United Kingdom to continue their training as post-graduates 
in the tropics. 

As regards the situation of the college, the Committee after hearing evidence 
in support of the claims of the various colonies, decided to recommend ^inidad as 
the most suitable centre, providing that the Government there was prepared to 
afford the college adequate support and every reasonable facility. The general 
desire that the college should closely associated with the Imperial Dept, of 
Agriculture and the fact that Trinidad possesses a wide variety of industries and 
is easy of access by steamer communication to residents in the neighbouring 
^ To be obtained of H.M. Stationery Office, London. Price: 3d. post U*cc. 


129 


The international Sugar Journal 


islands and British Guiana, evidently weighed with the Committee in arriving at 
that decision. The claims of Jamaica were strongly urged by Mr. E. A. be PASSt 
but the Committee reluctantly felt that owing to its geographical position and the 
difficulties of intercolonial transit with the Lesser Antilles, Jamacia must to some 
extent be treated as a separate unit in the matter. In view however of the great 
importance of that island’s agricultural interests there should be, in the Committee’s 
opinion, intimate co-operation between the Jamacia Agricultui’al Department and 
the Imperial Department of Agriculture, and it would be an advantage to Jamaica 
to identify itself with the proposed college. 

In order to establish the college as a legal entity, it is recommended that at 
the start it should be incorporated in the United Kingdom as a company limited by 
guarantee, and ultimately the King should be petitioned to grant a Eoyal Charter 
of Incorporation. 

As regards the constitution of the college, the Committee regard it as highly 
desirable that an intimate relationship should exist between the Imperial Depart¬ 
ment of Agriculture and the college, so they recommend that in the first instance 
the Imperial Commissioner of Agriculture should be the Principal, and that 
thereafter the Trustees and Governors should nominate a principal who might also 
hold the position of Imperial Commissioner should the Colonial Secretary desire to 
appoint him to that office. The Trustees and Governors should be a body 
composed of («) ex-officio, (b) nominated, and (c) co-opted members, and should 
constitute a Governing Body whose meetings should ordinarily be held in Loudon. 
Of the nominated members, it is suggested that two should represent the Colonial 
Office, one the Academic Board of the college, six, say, represent the contributing 
colonies, five the contributing industries, and three the academic institutions in 
the United Kingdom. In all it is suggested that the Governing Body should 
consist of about 23 members. 

It is recommended that the Staff should include teachers with the status of 
Professors in the followings subjects; General Agriculture; Mycology; Entomo¬ 
logy ; Agricultural Chemistry ; Organic Chemistry; Agricultural Bacteriology; 
Agricultural and Physiological Botany ; Genetics ; Sugar Technology ; and 
Agricultural Engineering and Physics. The curriculum should be based on some 
suggestions put forward by Sir Fkancis Watts, and might consist of («) a junior 
course of instruction in tropical agriculture extending over two and possibly three 
years, and arranged to meet the requirements of youths leaving Secondary Schools. 
{b) A senior course of similar instruction extending over not less than four years, 
(c) A course of two years’ instruction in more advanced tropical agriculture for 
students who have undergone a course of instruction in general agriculture in a 
recognised institution, (d) Post>graduate study of special agricultural subjects in 
their tropical application, as, for example. Entomology, Mycology, Chemistry, 
Plant Breeding. 

In addition the Committee strongly recommend that a sugar school equipped 
with a complete plant on a small but working scale be established in connexion with 
the tropical college and so supply the urgent need which exists for the provision of 
scientiffo and technical training in sugar manufacture. They believe that the 
leading sugar machinery manufacturing firms would be willing to contribute 
different portions of that plant. 

For the establishment of this college, a fund of £d0,000 and upwards will need 
to be raised by private subscription. For its maintenance annual subscriptions 
should be invited from the various colonies on the basis, say, of a percentage of 
their annual revenue. Annual contributions should also be invited from the 
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Imperial Government as grants-in-aid. And, finally, voluntary contributions 
could be invited from industrial organizations and individuals interested in tropical 
industries. 

The Committee conclude by expressing the hope tbat the Imperial Department 
of Agriculture may be established on a more permanent basis after the expiration 
of the present Imperial Grant, so that it may remain closely associated with the 
Tropical Agncultural College. 

After the Beport of the Committee was approved, a message was received by 
them from the Chairman of the Jamaica Imperial Association stating that his 
Association would support an initial grant of £50,000 and £5000 annuallv towards 
the College if Jamaica was made the headquarters of the college and the Imperial 
Department of Agriculture. The Committee, whilst adhering to the recommen¬ 
dations contained in their report, suggest that, in the event of Trinidad and the 
Windward and Leeward Islands not seeing their way to support adequately the 
proposed Tropical Agricultural College—a contingency which the Committtee hope 
may not arise— the possibility of establishing the College in Jamacia may again 
be considered. 


Agricultural Notes. 

The value of tree planting on sugar estates .—Much has been and will be 
written on the subject of tree planting in connexion with agriculture. We are 
familiar with the point of view of the pioneer planter who, on starting his new 
plantation, has as a first step to clear the jungle, and finds the larger trees and 
the stumps somewhat of a nuisance. Having served his purpose in providing the 
deep rich soil, the forest must be got rid of at the earliest possible moment and 
with the least expense. But he does not usually clear it all and each block is 
separated from the next by a wall of forest for protection against untoward 
weather. Wind breaks are of value in the plains as well, wherever there are 
occasional storms or recurring heavy winds, and the tall masses of sugar canes are 
specially liable to be laid by these; but one rarely meets with them. In forming 
the Experimental Sugar Station at Coimbatore in South India, the writer soon 
found the need of wind breaks, and their inauguration and arrangement was 
studied with the greatest care. Further, in issuing permits for the felling of 
forest for plantation purposes, Government has often a good deal to say as to the 
locality and the extent of clearing, for it is now recognized everywhere that the 
mountain forests are a valuable property in respect of the water requirements of 
the cultivators in the plains below. They accumulate the rainfall as in a sponge, 
and change the flow of the rivers from devastating torrents lasting a few hours to 
streams supplied with water for many mouths if not throughout the year. This 
is probably by far the most important function of trees in connexion with agri¬ 
culture in the tropics. 

The writer may illustrate this point by an experience in the island of St. 
Kitts some thirty years ago. This West Indian island may be roughly described 
as a gigantic mole-hill of rich, light, volcanic soil, some 4000 feet high, somewhat 
elongated in one direction. There is a cap of forest at the top, then comes a broad 
strip of grass land and, still quite high up, the sugar estates begin; and these, 
with a steep decline, spread down to the base of the mountain, with a strip of 
level coast land along the sea. On one occasion the effect was noted of a sudden 
heavy fall of rain. A trench was ploughed out from the upper estates to the sea, 
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estimated at oue mile long* twenty yards broad* and on the average three feet 
deep, right through the cane fields. The water had carried down masses of 
ear^ and cane plants and smothered the cane fields on the level, besides throwing 
masses into the sea. In this case the cap of forest was insufficiently broad for 
protection. If the grass land, of comparatively little value, had been planted up 
with trees, and belts of trees had been formed at various levels, the enormous 
damage done by such occasional rains would be avoided; the water would have 
been largely held up by the forest and let out gradually, while each belt of trees 
would have helped to retain the useful surface soil and prevented its loss and the 
destruction of the lower plantations. In the United States, it has been estimated 
that a billion tons of the best soil from the most fertile parts are lost annually 
by being carried into the ocean, because of the absence of such forest protection 
of the higher lands. ’ 

These are perhaps the two main uses of trees in regard to sugar estates— 
windbreaks to shelter the canes from heavy wiilds and, in some places, drying 
winds and in others cold winds; and in higher altitudes the holding up of water, 
which if unchecked will rush down with uncontrollable force, whereas if checked 
will form perennial streams, whose slower fiow will be beneficial instead of 
harmful. The effect of this change in places dependent on irrigation cannot be 
estimated too highly. It is not often that sugar estates in the plains can have 
much direct influence in the latter case, excepting by their support of Government 
in its forest policy. But we note with interest that in the Hawaiian group of 
islands, which are almost entirely dependent on the sugar plantations for their 
prosperity, tree planting has become an important branch of the Sugar Planters* 
Experimental Station. Not only are nurseries opened for the planting up of the 
spurs of the mountain ranges, but every waste piece of land on the estates is being 
vigorously planted up’with trees. The number of trees put in exceeds one million 
annually, chiefly through the agency of private sugar companies. * The matter is, 
in Hawaii, obviously not merely of academic interest, especially when one con¬ 
siders the extremely business-like way in which the planters are bent on improving 
the outturn of sugar on their estates. 

The matter of tree planting is, wo think, worthy of consideration by all 
managers of sugar estates. The merits of each case will of course always have to 
be considered, for it is quite clear that the comparative usefulness of the practice 
will vary enormously under different conditions. It would be idle to plant trees 
where their roots could interfere with the proper growth of the canes, although 
the injurious effects of different species has been proved to differ very greatly. 
Bamboos, Java plums, and tamarinds may be given as specially injurious if 
planted near the canes, whereas many leguminous trees such as Albizzias and 
rain trees and various forms of Ficus are to all appearances less harmful. By 
digging trenches four.feet deep and clearing these once a year it has been found 
possible to grow excellent cane crops right up to tamarind trees. Provided that 
there is plenty of overhead sunlight the sugar cane, in fact, appears to be very 
grateful for lateral shade and protection. Along the paths and roads, around the 
bungalows, and near the coolie line, in waste places and along the larger water 
channels, there is plenty of unoccupied land which can be planted up. Among 
the minor uses of such trees would be the production of leaf mould, pieces of 

1 C. S. Judd, **Forestry as applied to Hawaii*’: The Hawaiian Forester and Agriculturist 
1918, 119. 

* Beport of the Committee iti charge of the Experimental Station* Hawaiian Sugar Planters 
Association, for the year ending September acth, 1919. 
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timber for the smaller implements, firewood, etc. They would form resting places 
for the cattle and labourers during the heat of the day, would give coyer to the 
iuseotiyorous birds and would afford some protection against the extremes of 
climate, besides the purely aesthetic aspect, which has its value. All of these 
uses would vary according to the local conditions of the country. As to the kind 
of trees to be planted, this would of course be dependent on the purpose aimed at 
and the character of the local vegetation. As a general rule, introductions from 
other countries should not be attempted on a large scale without very careful con¬ 
sideration. It is a good principle, meantime, to select from among the trees 
growing around such as are seen to be thoroughly healthy, and multiply them as 
labour and time are available. The one thing to guard against is their injury in 
the younger stages by stock and goats. Bamboos are always useful, and there 
are many kinds suited to all climates. The work is cumulative in its effects and, 
with a little care, planting can usually be done at any time of the year, when 
other work is not pressing. 

Oil a danger in the use of nitrogenous manures in sugar cane cultivation .—When 
we take up the study of soils under cultivation in the tropics, it becomes difficult 
to lay hold of any general principles, because of the enormous variation in their 
character and behaviour in different regions. We may have clayey or sandy soils 
derived from various sources, basalts, lavas and other volcanic soils, the alluvia 
of great rivers, and a hundred variations in all of these. The cane likes a 
clayej" loam, especially as it gives a good support in places where there are heavy 
winds at times, but excellent crops can be obtained from lighter soils, and 
especially such as have a volcanic origin. The chemical composition and physical 
character of the cane soils differ very much; they may be rich in plant food or on 
the borders of permanent sterility ; they may be new soils reclaimed from grass 
land, savannah or forest, or they may have been cultivated for countless gener¬ 
ations ; there may be no rotation of crops, or cane may be alternated with various 
** dry ” crops or “wet ” paddy. It is obviously impossible, without some more or 
less accurate knowledge of local conditions, either to form an opinion as to the 
probable success of takiiig up new land or to lay down the correct form of manur¬ 
ing so as to increase the crops already being reaped. 

But, taking a wide view of tropical agriculture generally and cane cultivation 
in particular, we may be justified in making some observations of general appli¬ 
cation. The first and most important requirement is that of water; this is a 
limiting factor in cane cultivation, for, without a well distributed and adequate 
rainfall or a suitable source of irrigation in its absence, it is useless to attempt it. 
Further, from a study of the many analyses of the soil made at different times 
and in different places, we find a generally marked deficiency in plant food; this 
is especially the case as regards nitrogen, but the quantity of available phosphorus 
and calcium is usually very small and this is also the case sometimes with potash. 
The first of these is easily the most important element for the sugar cane. It has 
been found as the result of experiment that the yield of sugar often varies directly 
with the amount of nitrogenous manure applied. Nitrogen in the soil may thus 
be also designated a limiting factor in successful sugar cane cultivation. But the 
form in which it should bo applied appears to vary considerably in different places. 
There are two ways in which, in nature, nitrogen is constantly being added to 
cultivated soils. In temperate regions, if the land is allowed to lie fallow, the 
amount of nitrogen steadily increases, but it is doubtful if fallowing will be found 
as useful in the tropics. It is a case of bacterial action, and it is at least probable 
that the great heating of the surface layers by the sun will interfere with the 



The International Sus:ar Journal. 


multiplication of these bacteria. There is however a second set of bacteria whose 
action we know more about, atid these require first and foremost a supply of humus 
for their action. Owing probably to the rapidity of chemical change in tropical 
soils, there is unfortunately a marked scarcity of this substance in them, and this 
is the apparent cause of the general poorness in nitrogen referred to above. There 
are many ways in which humus can be augmented in cane cultivation, and every 
good farmer has this matter constantly in mind. The addition of plenty of cattle 
manure is of course the easiest way where it is available, but there is hardly ever 
sufficient for the purpose, the return of cane trash to the soil or the introduction 
of a green manuring crop are both good, but we will not delay in discussing this 
matter here. In modern cane cultivation it is usual to add nitrogen in the form 
of some artificial manure, such as oil cake, guano, fish refuse, nitrolim, sodium 
nitrate or ammonium sulphate, and the particular form varies with the local 
conditions. Thus, in India, oil cake is almost universally regarded as the best 
form for the growth of tlie thick or tropical canes, while Java seems to prefer 
ammonium sulphate and Hawaii sodium nitrate ,* the relative claims of the two 
latter have been the subject of innumerable experiments for many years i)ast. 
Exactly what form of application is preferred, whether bulky organic or concen¬ 
trated artificial manure or the indirect effect of growing a green manure crop, 
must be decided on the merits of the individual case and with an eye to the general 
balance sheet. It should however be remembered that artificial manures are 
gradually becoming permanently dearer and that any methods of aiding the 
natural work of the bacteria often demand a great deal of labour. 

All are agreed on the necessity for this increase in the nitrogen of the soil, 
but there is a danger to be guarded against in the use of nitrogenous manures, 
especially concentrated artificials, when little account is taken of the general 
improvement of the physical condition of the soil. And this danger is especially 
obvious in those lands which respond most readily to such treatment, namely those 
long under cultivation and approaching the lower limit of fertility. Wo have 
noted that tropical soils are markedly deficient as a rule in phosphorus and lime 
and sometimes in potash as well. Now all of these are required for the healthy 
growth of crops, and it is not impossible for a great growth of canes to use up all 
the available supplies of these and thus lead to a temporary or permanent 
impoverishment of the land. This danger can be guarded against by a rather full 
series of chemical analyses of the soil at regular intervals and the addition of 
waning elements, but the result of such analyses is not always satisfactory 
because of the important bearing of the physical texture of the soil. Better 
cultivation is a surer method, as well as the routine addition of vegetable matter 
such as cane trash, waste molasses, filter press cake, or crops purposely grown for 
digging in, for in all these cases sails are returned to the soil. Lastly, the 
application of a “complete” manure would be effective, especially where expert 
chemical advice is not readily obtainable; the risk would be run of a wasteful 
addition of some element which is not needed, but this is better than the loss 
incurred in a diminished yield of the much more valuable sugar in the crop. 

C. A. B. 

The Report of the I’atents Laws Committee of the Conjoint Board of Scientific Societies 
advocates the following improvements in British J’atent Law : (1) Extension of the present 
period of provisional protection; (2) extension of the period of protection from 14 to 17 
years (as in the U.S.); (3) reduction in the scale of fees, the present charge for the first 
four years to remain, but all renewal fees to be substantially reduced ; and (4) adoption of 
the “file wrapper” system (as employed in the (J.S.) 
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The Identity of Canes grown in Argentina. 

By O. L. PAWOBTT. 

Botaxiist and Plant Pathologist, Agrioultural Experiment Station. 
Tuoumdn. Argentina. 


In a recent bulletin issued by the Insular Experiment Station of Porto Eico, ‘ 
it is stated that the variety of cane known in the Argentine as Java 36 is not the 
true J. 36 (P.O.J. 36) of Java. This statement is erroneous. Our Java 36 is the 
true P.O.J. 36 as it is grown to-day in Java. 

The idea that the P.O.J. 36 of this country is not correctly designated probably 
owes its origin to the description of this cane in Noel Deeer’s “ Cane Sugar,” in 
which, in a description too brief to be of any real value, it is given as a green cane 
with cordate buds. As a matter of fact, it is a rather purple or purplish cane with 
round projecting buds. Sometimes slender, green stalks are produced in the centre 
of the stools which are really green. Typically, the internodes are green, with fine 
purple stripes, these being often so numerous as to completely obscure the green 
colour. In no event, however, is it to be described as a green cane. 

In 1917, the Director of this Station sent a description of this cane to the Java 
Station at Pasoeroean, asking whether it agreed with their P.O.J. 36. The reply 
was to the effect that the description fitted very well with their variety of this 
number, it being added that the description in ** Cane Sugar ” was wrong. Later 
we received the very acjcurate descriptions made by Dr. Jeswiet,* the cane 
identification specialist of the Java Station, which descriptions, translated into 
Spanish, appeared in the Ikvista of this Station for February 1918. These des¬ 
criptions settled definitively any questions as to the identity of our Java canes, 
inclusive of the P.O.J. 36, with the varieties bearing similar designations in Java. 
If further proof is necessary it is to be found in the fact that labelled canes of each 
variety sent from Argentina to Java have been pronounced by Dr. Jeswiet to be 
the same as the Java grown canes to which they correspond in number. 

The J. 36 of Porto Rico, known in that island as J, 56, is the same as our 
P.O.J. 36, the cuttings for the first planting there of this variety having been 
selected by me from our original lot of this variety. It is therefore the same as 
the P.O.J. 36 of Java. 

Formerly a doubt as to the identity of our varieties of Javanese origin existed 
here. In one of the earlier Pevistas ’ it is stated that the J. 36 of this place is 
incorrectly classified. Mu. A. H. Eosenfeld, in Sugar for December 1917, says 
that the names J. 36 (P.O.J. 36) and J. 234 (P.O.J. 234) as applied in Argentina 
have become interchanged, the J. 36 being the real J. 234 and tnce veraa^ he 
apparently basing his descriptions on the inaccurate descriptions ascribed to Kobus 
in ** Cane Sugar.” We now know, with more accurate knowledge of the subject, 
that it was a mistake to regard these varieties as incorrectly labelled. 

Another more serious inaccuracy, that of calling the variety J. 228 (P.O.J, 228) 
by two names, its own and J. 139, in other words of considering this variety as two 
distinct varieties, to which the names J. 228 and J. 139 are applied respectively, 
still persists hero. In some instances, it is recognised that it is a question of one 
variety, but the wrong name J. 139 is made use of instead of the correct form. 

1 Bulletin 19. The Resistance of Cane Varieties to the Yellow Stripe or Mosaic Disease, by 
F. S. Eaui.k. 

* Meclodoelingcn van bet Proefstation voor de Java-suikcrlndustrie. Landbouwkundigo 
Scrioil9l7. No. 12. 

> R. E Blouin. Una Comparocidn de los Resultados de los Ensayos con las cauas de Java 
con ]os de las canas Kavangire, Zwinga, y del pals. Rcvista Industrial y Agi'fcola de Tucuiuto. 
Vol. 4. No, 4. P. 141 (1913). 
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Although the name J. 139 etill appears in articles on Argentine cane in this and 
other journals, it must be recognized that P.O.J. 228 is really meant, as the J. 139 
does not exist here, except for a few plants in botanical gardens. I am informed 
that the incorrect designation—J. 139—is made use of in these articles in order to 
avoid the confusion which might result now if the correct form were employed after 
having made use of the wrong name in so many earlier papers, an explanation 
which seems sufficiently plausible. 

In brief, our canes of Javanese origin are identical with the varieties of 
corresponding names as grown in Java. In no country, with the exception of Java, 
have the commonly grown varieties been more completely studied or more 
accurately determined. 


The Sugar Industry in Hawaii. 

There have been frequent notices of late in this Journal of papers describing 
the work on the sugar plantations of Hawaii, and the Beport of the Experimental 
Stations there for the year ending 3()th September, 1919, is, as usual, full of interest. 
As however many of the now lines of work started after the war have been some¬ 
what fully referred to in last year’s review,* these will receive less attention in the 
present notice, unless important progress has been recorded. It may not be out of 
place, on the other hand, to preface a consideration of the Beport before us by a 
short discussion of the special conditions of the Hawaiian group of islands, by 
means of which such outstanding results have been obtained in the sugar industry. 
Much of the following description is based on the excellent account given by 
Fkinsen Geerligs in “ The World’s Cane Sugar Industry ” in 1912. 

Sugar cane is by far the most important crop in the Hawaiian Islands, the 
production from the four chief islands, Hawaii, Maui, Oahu and Kauai, where 
alone it is cultivated, having reached a total production in 1917 of 650,000 tons of 
sugar. The group is completely isolated and lies within a short distance of the 
northei’u limit of the tropics, rather over 2000 miles from the nearest American 
port, San Francisco. The climate is comparatively cool for the tropics ail4, there 
being a decided check in growth during the winter months, the crop*#< usually in 
the ground for the greater part of two years, with consequently heavy yields of cane. 
The cultivable area of the four islands mentioned is not large, the total extent being 
about 6000 square miles (a little smaller than Wales), with a great deal of useless 
mountain and rock. The islands are of volcanic orgin, masses of lava ejected by 
great volcanoes, and vary a good deal in age; Kauai in the north west is apparently 
of Eocene origin, Oahu and Maui having been successively formed at subsequent 
periods, while the largest, Hawaii, is of quiet recent formation. The amount of 
disintegration of the laval rocks varies accordingly a good deal in the different 
islands. Most of the volcanoes, by whose activity the islands have been built up 
out of the depths of the ocean, still exist as enormous masses of mountain, sending 
radiating spurs into the sea, and some of them reaching nearly 14,000 feet in 
height, with their summits clothed in perpetual snow. There is thus an absence of 
large level areas, the fertile soil being found of variable thickness in valleys or 
depressions between rocky masses of barren land. The soil is very rich in these 
depressions and also very porous, so that much of the rain that falls does nob flow 
over the surface but sinks into the soil, and forms underground rivers towards the 
coast. The north-east trade wind blows for the greater part of the year, and, 

1 1919, 171. 
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because of the mountaiu masses, the rainfall diners very considerably on the two 
sides of the islands, from very heavy annual falls on the east to little or none on 
the west. Because of this distribution of the rainfall, sugar cane cultivation was, 
in former times, largely concentrated in strips on the eastern coast, while nothing 
was grown on the barren western sides. These peculiar physical features are not 
met with in any other sugar cane growing country and it is not surprising that the 
industry has been developed on very special lines. 

The later history of the sugar industry in the islands serves as a remarkable 
testimony to the care of the United States in the development of its newly acquired 
Colonial possessions. The first recorded shipment of sugar is given as two tons 
in 1837 : by 1876, when a reciprocity treaty was entered into with the United 
States, it had reached 13,000 short tons. With the aid of American capital, it rose 
to 229,000 tons in 1898, when the United States assumed sovereignty, and there¬ 
after rapidly increased, in 1902 to 360,000 tons, in 1910 to 606,000 and in 1917 to 
650,000. This later development, since 1898, may be said, in the first place, to be 
entirely due to the free entry of the sugar into the American market, and the pros¬ 
perity of the islands is wholly dependent on the fiscal policy of the parent country. 
Anj^thing in the nature of a world-free sugar policy would, according to Prinsex 
Oeerligs, in all probability result in widespread disaster to Hawaii. Coupled 
with the duty-free entry of sugar into the United States, was the encouragement 
aliorded by a settled form of Government to spend large capital in the development 
of the industrj’. This took the form of greatly improved machinery and intensive 
cultivation, but especially of enormous pumping plants and irrigation schemes,by 
which the underground water was tapped, brought to the surface and spread over 
the fields, the sugar cane area thus extending to many parts where the rainfall 
was entirely insufficient to grow agricultural crops. This part of the development 
has proceeded with startling rapidity, for, while before 1898 there were practically 
no largo schemes of irrigation, the year 1904 is given by Prinsex Oeerligs as 
that in which the irrigated area overtook that of uninigated or rainfed, and this 
lead has been gradually increased ever since. This great expenditure of capital 
has c^ried with it others of almost equal magnitude. The laying down of light 
railways alldwater flumes of many miles in length for the carriage of the canes to 
the factory, the installation of up-to-date machinery and a great increase in the 
size of the factories, as well as extremely costly and heavy manuring, all have 
been justified by the richness of the cane juice and the immense yields of canes 
•obtained. Irrigation has not been confined to the dry land area, but has been 
applied to that formerlj’ growing cane under rainfall, as it was found that the land 
artificially watered gave much greater tonnage and consequent yields of sugar than 
that purely dependent oii rainfall. While, in some respects, the work in Hawaii 
may serve as a model for cane-growing countries, it must be recognized that few 
have conditions favourable enough to justify such vast expenditure in gi'owing 
the cane crop. And with regard to the enormous yields of sugar per acre reported 
from time to time, we must exercise a little caution when comparing them with 
those of other sugar growing countries. The bulk of the crop is in the ground for 
the best part of two years and, as a return on capital per cent, per annum, it 
should therefore be halved. The eight tons of sugar per acre in Hawaii would thus 
be comparable with the four tons of Java and the West Indies where the crop is 
an annual one. This point of view has been recognised in Hawaii, and a now 
standard of production has accordingly been introduced. In place of tons-of-sugar- 
per-acre wo have tons-of-sugar-per-acre-per-month,* and by this means we can 
« I 1919, 173. 
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compare the yields of plant cane, first and subsequent ratoons, both short and long. 
It is interesting to note that by using this method a very similar return per month 
has been obtained in the Experiment Station for short or long periods in the ground. 

The development of the sugar industry in Hawaii has, from the first, been 
carefully fostered by the local Sugar Planters* Association»the members of which 
have shown a fine spirit of co-operation and have spared neither time nor money 
in conducting experiments on a most extensive scale. In considering the scope of 
their enquiries, it is indeed difficult to find a point where effective work has not 
been done in the past, and the present Beport clearly shows the widenesq of their 
outlook and the generous nature of their expenditure in all directions. Perhaps 
one of the most unusual fields of activity for a sugar experimental station is that 
of forestry, which is fast becoming an important section of its work. Much of the 
land on the estates is rocky and uncultivable through the protrusion of coral and 
volcanic masses not yet disintegrated, and these barren parts, together with the 
slopes and spurs of the mountains, are being steadily planted up in collaboration 
with the newly formed State Forestry Department, for the purpose of maintaining, 
if not increasing, the water supply of the irrigated lands. The rate of tree-planting 
in the island now reaches over one millon trees a year, and the sugar estates are 
bearing their share of this important work, and have opened special nurseries and 
gardens for the study of the relative value of introductions from other countries. 
The effect of this work cannot but be beneficial to the soil in the near future. 
After many years of reckless squandering of the magnificent resources of these 
fine islands, every effort is now being made to conserve and improve them, a 
matter of elementary economics if one considers the increasingly heavy drafts 
made upon the soil every year. The fact that the new systems of irrigation have 
been proved to wash out the potash and calcium salts in alanniug quantities is 
receiving very careful consideration, and, where necessary, this loss is being 
countered by increasing doses of artificial manures. Another line of activity is 
the study of the labour question, for here, as in the majority of tropical countries, 
this issue is becoming a dominating factor. The population of the islands in 1917 
was estimated at 250,000 and the labour employed on the sugar estates at 46,000, 
in both cases (but especially the latter) largely consisting of Japanese immigrants. 
The natives are comparatively few in number, and are more or less useless for work 
on the plantations, and the laws of the United States are inimical to the usual 
labour replenishment of the tropics. Labour-saving appliances are therefore 
everywhere to the fore, sometimes it is to be feared to the detriment of the best 
interests of cultivation. For instance, it is said to be the practice now to burn the 
fields before cutting, which appears to involve a regrettable loss in humus-making 
material. With such a loose soil, it will naturally occur to the observer that humus 
is just what is wanted to make it more retentive and thus counter the washing out 
effect of irrigation, besides greatly increasing the food for nitrogen-fixing bacteria. 
Bigid economy is now being practised in the factory as regards the employment of 
labour, and the same is being extended to the fields, but it is an open question how 
far this can be economically applied, in the long run, to the cultivation. 

All branches of study appear to be well represented in the Beport. Soil 
surveying has been commenced in Kauai; chemical and physical analyses of the 
soil, bacteriological studies, manuring and soil treatment in the widest sense, 
factory inspection, the maintenance of the quality of commercial sugars for refining 
purposes, uses of by-products such as filter-press cake, the constitution of final 
molasses, plant-breeding and selection, fungus diseases and insect pests, a thorough 
study of the economics of the industiy in factory and field with the object of 
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loweriug the cost of production, and a consideration of new standards for estimating 
the quantity of cane and sugar produced under different conditions—all of these 
are receiving attention. 

The serious Lahaina disease, so called presumably because of the suscep¬ 
tibility of that cane to it, continues to be carefully studied, and there is at length 
some promise that its immediate cause has been ascertained. This root rot, it is 
claimed, is identical with similar rots in the pineapple, taro, banana and rice, and 
is caused by a definite fungus parasite. Lton asserts that this is a form without 
hyphae, presumably belonging to the Chytridiaceae, while Carpektee, ' who is 
joining the Department, writes that it is a distinct fungus with hyphae which 
disappear when the oospores are formed, and which is related to Pythium de 
Baryanum, This, if true, is a great step in advance, but of course does not 
necessarily mean that the asserted degeneracy of that fine cane, the Lahaina, will 
be more readily checked. 

The Leaf-hoppers continue to decrease in numbers with the multiplication of 
the introduced egg-parasites. But a number of insects have been noted as feeding 
on the eggs of the parasite itself, and these are being carefully watched. A further 
attempt at introducing enemies of the leaf-hopper has resulted in bringing, among 
others, a number of Dryptus and Dryptus-like beetles from Queensland, and a 
nursery is being formed in that country for the collection of further supplies of 
these and other beneficial insects. 

The Anomala attack on the cane roots appears to be definitely checked and the 
Scolia wasp from the Philippines, which has eaten out the Anomala grubs, is 
apparently hard put to it to find food. At present it is clearing out the similar 
root borer, Adoretus, but is already decreasing in numbers. 

The eye-spot disease is causing some misgiving, because of the marked sus¬ 
ceptibility of II 109 to its attacks. Instances are given where, in the wet seasons 
of 1917 and 1918, certain plots of this cane were so badly attacked that the result¬ 
ing crop was considered a total failure. Where the disease is prevalent the 
planting of other varieties is recommended, which makes it important that this 
fungus disease should be fought with some energy. 

A new Sereh-like disease is described which has much the form of that men¬ 
tioned in the December number of this Journal.* It apparently differs from the 
true sereh in that, when diseased stools or parts are grown in the Honolulu 
Experimental ground, they develop into normal healthy plants. Such occasional 
stunted forms with small leaves and no flowers (in the sugarcane no flower-forming 
canes) have been noted by the writer in many wild and cultivated plants in the 
tropics, and their cause is not usually known ; it does not appear that the disease 
in Hawaii, as described, differs from the rest or is a matter for great concern. 

The new leaf disease mentioned, in which the leafy tuft fails to expand and 
the upper end of the shoot ultimately breaks off, presents a very peculiar and 
characteristic appearance. It is supposed to be the work of a fungus, which, only 
able to attack young tissues, enters the young shoot at that point where it is no 
longer protected on the outside by older leaves, that is half-way up. It then eats 
its way right across, killing the upper part of each leaf. It might be suggested 
that, if the fungus attacks only young parts, it is not easy to understand why it 
does not eat its way downwards into the ever younger tissues until it reaches the 
heart. But this mode of progress is not mentioned in the Heport. In some respects 

' C. W. CAiiPBNTEtt, Preliminary Report on Root Rot In Hawaii, Press Bulletin, No. 54, 
Hawaii Agricultural Experiment Station, Honolulu. 

»C. A. BanBER, The Growth of the Sugar Cane, III, 1.5./., iws, 601. An example of sereh 
like disease is shown in iig. l, opposite to page 602. 
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it reminds the writer of a disease noted on sorghum in India, where the tuft of 
leaves remained folded in spite of obvious pressure from below, and when ultimately 
burst open showed a curiously ragged and often cohering set of leaf ends. This 
disease was attributed at the time to excessive growth during an early period of 
wet weather followed by the drying up of the ground, which checked the expansion 
of the forced and overgrown shoot. No details are given of the weather conditions 
under which the disease appears in Hawaii. 

The work of the Chemical section was referred to in some detail in the review 
of last year’s Eeport ’ and needs little additional here. The plantation soils of 
four estates in Kauai are being studied in the following respects, as a commencement 
of a detailed «oil survey :— moisture coefEcient, plant food, ammonification, 
nitrification, nitrogen fixation. The most significant lesult at present obtained is 
the general poorness of the soils in phosphorus. In experiments at Waipio sub¬ 
station in Oahu, this poorness was much more pronounced in the higher soils, 
which we think was the case with the phosphorus expeiiments in Porto Kico. A 
marked correlation was found between the laboratory estimates of phosphoric acid, 
by the 1 per cent, citric acid method, in the soil and the relative value in the field 
of the addition of phosphatic manures. 

Of the varieties largely grown, H. 109 is steadily increasing in area and there 
appears to bo as steady a decrease in the area under Lahaina. D 113o is also said 
to be increasing in favour. A table is given of the stdection work on the seedlings 
produced from 1911 to 1918, which shows that some of the seedlings of each year, 
including the earliest, are still being retained as of promise. A largo number of 
seedlings have been obtained in the year under report, but apparently no crossing 
is being attempted; the parentage, presumably only female, was, in order of 
importance:—H. 109, Lahaina, H. 458 and H. 14C, these four parents producing the 
great bulk of the seedlings obtain. Two new’ seedlings are now being brought to 
notice which, after three years’ growth, appear to be of great promise, namely 
H. 5001 and H. 5802. A commencement has been made in the study of correlations 
between morphological characters and richness of juice in seedlings. Thickness 
of stem and area of leaf surface have thus far given negative results. It would be 
worth while to consider whether such a study of correlations might not with 
advantage be confined in the first instance to seedlings of the same parentage, in 
which both mother and father are known. The results obtained by the writer and 
published in 1916 would appear to suggest that the correlations referred to may 
differ with the parentage.'-^ 

Lastly, some work has been done on the losses incurred by delay in milling. 
The comparatively dry air and coolness of the climate in Hawaii pennits the canes 
to stand in the field without deterioration for a longer time than in the moist heat 
of the West Indies and Java, but, when cut for the mill, the losses both in weight 
and quality of juice are considerable. It is interesting to note that this is less so 
in H. 109 than in the others experimented with. The canes were tested in bundles 
of 50 and weighed every two days; the losses were in eight days, for Lahaina, 
0 to 12*4 per cent.; for H. 109, 0 to 13*0 per cent, and for D. 1135, 0 to 12*0 ])er cent. 
The losses in quality during the same period were greatest in Lahaina, next in 
D. 1135 and least in H. 109. By combining the two, the loss in available sugar w’as 
determined as 47*4 per cent, for Lahaina, 42*0 per cent. D. 1135 and only 34*9 per 
cent, for H. 109, giving one more point in favour of the latter fine cane. 
_ C.A.B. 

i/.-S.J., 1919, metseq. 

SC. A. Barber. Studies in Indian Suvar Canes, No. 2. Sugar Cane Seedlings, including 
some Correlations between Morphological Characters and Sucrose in the Juice. Memoirs 
of the Department of Agriculture in India, Botanical Scricb, vol. VIII, No. 3, July, 1916. 
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The 1919 sugar season, which is now to all intents and purposes a thing of 
the past, proved a source of much anxiety to all concerned. The first setback 
occurred owing to the effects of the terrific cyclones in the early part of 1918, 
which caused much more damage to the canefields than was supposed at the time 
and left them, after the crushing of that year, in a bad state, particularly in the 
Mackay and Babinda districts. Then the plantings of that year had a particu¬ 
larly bad season owing to the dry weather which supervened. However, fair rains 
fell in December and January; but these were followed, unfortunately, by a dry 
period. Then late frosts caused much havoc, and the dry spell continued until 
the crushing season came with the country still in the throes of one of the severest 
droughts known in this country. As a matter of fact, there has only been one 
drier lO-rnonth period for 60 years, and it was recognized that several of the 
mills would not turn a roller. Six or seven did not do so, but the high price of 
fodder enabled many of the planters in the districts so affected to find a fairly 
remunerative market for their cane as food for cattle, and in some districts also 
the unfortunate farmers turned their attention to trapping marsupials for their 
skins, which were bringing in lucrative prices. Many of the planters, giving 
up all hope of a decent return from 1919, devoted their energies to the cane for 
1920, but so severe was the drought that grave fears were entertained—par¬ 
ticularly in the Bundaberg and Childers districts—as to the safety of even that 
crop. The State General Superintendent of Sugar Experiment Stations, writing 
in November last, said: “ This year’s crushing at Bundaberg may be said to have 
been a very disappointing one. Qunaba and Gin Gin do not crush at all, and 
Fairyinead, Bingera, and Millaquin had only small crops to deal with. . , Given 
a good season it is expected there will be a fair crushing next year, but, owing to 
drought and scarcity of plants, the area planted is not so large as usual, and what 
planting will be carried out now that rain has fallen will probably not produce 
enough cane to be cut till 1921.” It is only fair to state, however, that the 
Bundaberg and Childers districts were particularly hard hit, and suffered more 
than any other part of the sugar-growing districts of Queensland and New South 
Wales, so much so that large patches of cane died outright and many farmers 
were doubtful if they would have a crop at all this (1920) season. The crushing 
in the Childers district was absolutely the worst on record, being even smaller 
than that of the big drought of 1902. Of course in a huge coast-line like that 
covered by the sugar-growing country of Australia there was much diversity in 
the rainfall, and the Mourilyan sugar mill had a record crushing. The Northern 
Eivers districts of New South Wales had a fair crushing season, and few labour 
troubles. The Mackay harvest was a light one, but the c.c.s.” was higher than 
was expected, and the crushing proceeded with only slight interruption from 
labour troubles. The ‘ ‘ strike ” of young cane was good, and gave promise of a good 
yield this year. In the Innisfail district, where the staple variety is Badila, better 
returns were obtained, mainly owing to good cultivation, more rainfall (although 
light), and a comparative freedom from cane pests. A large number of the 
farmers there are liming their fields with from 15 cwt. to 35 cwt. of pulverized 
limestone to the acre. The Badila variety also did well in the Cairns district, and 
the crops on the whole were good, whilst the same may be said of Babinda and 
the fields further north. Unfortunately, a shipping strike interfered to some 
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extent with the ooal supplies for the mills and also the shipping of raw sugar to 
the rehtieries. One redeeming feature of the dry weather was the keeping in 
check of the cane beetle, whose operations were on a very small scale duiing the 
year. It*s an ill wind that blows no good. 

Various estimates were made of the aggregate yield, some of which were 
wide of the actual mark, but the following, issued after most of the mills had 
finished crushing, will be found to be not far from the actual returns, and for the 
purpose of comparison I am also giving in parentheses the actual figures for 
1918:— 

Area Crushed. Cane Crushed. Sugar Obtained. 

Division. acres. Tons. at H n.t. 

1 41,866 (39,016) .. 734,000 (637,870) .. 96,436 (62,173) 

2 .. 33,173 (43,364) .. 396,667 (602,147) .. 49,909 (69,232) 

3 .. 8,232 (27,496) .. 61,774 (506,928) .. 6,693 (66,762) 

4 .. 1,721 ( 1,698) .. 30,670 ( 27,884) .. 3,368 ( 2,811) 

Totals 84,992 (111,672) .. 1,223,101 (1,674,829) .. 166,396 (189,978) 

It will thus be seen that, taking the estimated consumption of Australia for this 
year to be 280,000 tons, there remains somewhere in the vicinity of 125,000 tons to 
be imported to meet local requirements. In this connexion it may be mentioned 
that Mr. Massy Greene (Federal Minister for Trade and Customs), speaking 
with reference to the persistent rumours current regarding an increase in the 
retail price—which rumours have been rife throughout Australia for the past four 
months—stated that the Commonwealth Government had purchased foreign sugar 
to meet the shortage in supplies up to June 30th, 1920. “The price,” he said, 
“ need not therefore be increased, at all events, for some time to come, if at all.” 
And it has not up to date. What action the Nationalist Government, which has 
just been returned to power, will take now that the elections are over is awaited 
with considerable interest by producer and consumer alike. 

Had this letter been written a month ago only the direst forebodings could 
have been sent to your readers regarding the 1920 crop, but with the passing of 
1919 came the break up of the driest period bar one (in 1902) in the sugar-growing 
parts of Australia for over (30 )"ears. Generous rains commenced with the end of 
the year, and a week of glorious soaking rains has been experienced, which 
bespeaks an optimistic outlook for the sugar growers and the State generally. 
The Bundaberg and Childers districts have been well favoured and the plant cane 
saved, and should our usual wet season supervene in February and March the 
industry may well look forward to a return of aggregate figures akiu to years gone 
by, for the response of these rich lands after a period of drought-rest is phenom¬ 
enal. 

The questions of the duty on sugar and the control of the Australian product 
(i.e., Federal or State) are burning ones at the present time, and have been for some 
years past. The brewers and jam and confectionery manufacturers—particularly 
in Sydney, Melbourne and Tasmania—are clamouring for “free” sugar, whereas 
the producers of cane would welcome even a higher duty than the present one. 
Briefly the position may be put thus: For years, in order to ensure that the industry 
in a pomparatively small part of Australia should be conducted by white labour, 
the whole of Australia, through the Federal Government, paid a protective duty of 
£6 per ton on any cheap giown sugars imported. In later years, however,—that 
is, since the war—the price of sugars has been higher outside than inside Australia. 
So how the manufacturers would benefit just now it is hard to conceive, seeing that 
sugar was selling recently in Java at £45 per ton f.o.b. Dealing with this matter, 
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the last Budget speech in the Federal House stated :—** Prior to ]916» raw sugar 
was worth less than £14 per ton. When the GoTemment fixed the price at £18 
increases were granted in wages to the field workers. The increase in 1917 to £21 
was followed by further increases in wages. Owing to Government control, sugar 
has been retailed, since January, 1916, at 3^d. per lb. for lA white granulated” 
(the present price). “ In addition to the low price, Australia has enjoyed abun¬ 
dance of this commodity.” So the general public have little to growl about. 

Liberal concessions have been made to manufacturers of jams and other goods 
for export, sugar having been supplied to them at £24, and recently at £26, per 
ton. The Commonwealth Government secured contracts for supplying the British 
and United States Governments with jam at from 5Jd. to 6d. per lb.—an unprece¬ 
dented price for Australia—with the result that 72 million lbs.,valuedat £1,631,250, 
were supplied, the exports of that commodity jumping from less than 2 million lbs. 
in 1013 to 79 million lbs. in 1918-19. Special arrangements for freight were also 
arranged during that period. Of £268,230,000 worth of primary products handled 
by the Federal Government, sugar stands fourth on the list—amounting to 17 
millions sterling,—and the sugar industry should also be credited with a large 
proportion of the amount represented by jam.” So what have the manufacturers 
to complain of ? 

Now we come to the producers* side of the question, but before dealing 
with them let me add that the confectioners have no reason to cavil at the cen- 
ditious obtaining, since, as stated by one of the largest manufactui'ers in 
Melbourne, “the increased cost of sugar did not affect them to any extent because, 
owing to the embargo placed upon the importation of confectionery, they were 
unable to supply local demands at a greatly increased price.** The producer, on 
the contrary, has been forced all this while to take £21 per ton, a deputation’s 
request for £24 being turned down by the Federal authorities. The cost of pro¬ 
duction. both in the fields and in the mills, has been steadily mounting; whilst 
the cost of living, which in the North has never been too cheap, has become almost 
prohibitive. Add to this that freights on raw sugar have gone up lately, a few 
instances being: From Bundaberg to Melbourne, from 26/6 to 42/- per ton; 
Buudaberg to Sydney, 21/6 to 37/-; from Bundaberg to Gulf of Carpentaria Ports, 
up to £4. By way of comparison, it may be mentioned that raw sugar was recently 
conveyed from Java to Melbourne at 30/- per ton. Is it any wonder, then, that 
at a large meeting in Mackay the other day the following resolution was unani¬ 
mously carried ? ‘ * That the importation into Australia duty free of foreign cheap- 

grown sugar threatens the complete annihilation of Queensland’s principal agri¬ 
cultural industry, and also that of many important towns and cities which the sugar 
industry has called into existence along the coast from Bundaberg to Cairns, 
and further north; and that it aims at undoing the great national service which 
the Queensland sugar industry has accomplished, in spite of many difficulties, in 
establishing close settlement conditions along the most vulnerable portion of 
Australia’s coast line.” It was decided at this meeting to initiate a fund for the 
purpose of carrying on a vigorous publicity campaign in the Southern States in 
the interests of the sugar industry; also to ask the State Government to convene a 
conference in Brisbane of representatives of the industry with the view of deciding 
on a common policy in regard to the internal economic needs of the industry and 
to consider a plan of campaign to combat that of !the Southern manufactm^ers. 
The question of Federal v. State control I hope to deal with later. 
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The Real Situation in the Continental Beet Sugar 

Industry. 

(From a Special Correspondent). 

An important factor in the European sugar production besides the question 
of labour and the land is the lack of the necessary coal, which is a source of great 
trouble in every commercial state. The scarcity of coal not only affects directly 
the production of sugar from the beets in the sugar factories, but it also influences 
indirectly the supply of beets and their quality. 

We glean from German papers the following particulars: “The General-Director 
Kongetek, chief of the Imperial Council, states that the coal production in the 
Ruhr district amounted in the last few mouths to 68 per cent, of the average out¬ 
put of the year 1913 and to 75 per cent, of that in the final months of 1918. In 
the Upper Silesian collieries the production was 70 per cent, of that of 1913 
and 68 per cent, of that of the concluding months of 1918, so that in this case 
peace has proved still more detrimental to the coal production than war time. 
The production of brown coal, on the other hand, amounted in the concluding 
months of 1918 to 94 per cent, of that of the same period of 1918 and to 116 per 
cent, of the 1913 figures. The authorities have greatly stimulated the brown coal 
production, because of the utilization of that material for the manufacture of 
nitrogenous bodies, as well as of aluminium and the like.'’ 

In considering these figures it is not clear how so tremendous a coal scarcity 
can reign in Germany as appears to be the case; but we must not forget that the 
quality of the coal is much worse than before, because the product is not washed, 
but is shipped along with the slate mixed in the real coal. Further, the mines 
themselves consume much more coal for the working of the shafts, and the largely 
increased number of workmen, necessitated by the shorter hours, on their part 
consume much more coal than was allotted to their predecessors, who were less 
numerous. This makes the net output of real fuel much less than the gross 
figures might suggest. In the second place, largo quantities of the best coal have 
to be handed over to the Allies in virtue of the peace treaty, and finally a heavy 
tonnage has to be sent to neutral countries in barter for foodstuffs, which cannot 
be paid'for in money owing to the low exchange value of the mark. 

The result is that very little coal can be at the disposal of railways, gasworks, 
domestic consumers, industry and agriculture. The stocks of coal for the railways 
have dropped to such a low level that in the winter months, in which usually the 
reserves are used, new supplies have had to be carried to the railway centres in 
order to keep the trafl&c going as far as this was possible. In order to be able to 
run the railways the supply for industry and agriculture has had to suffer. The 
blast furnaces could not continue their work, and many of them had to lie extin¬ 
guished, thus greatly decreasing the output of pig iron. The huge German works 
for the fixation of nitrogen from the atmosphere have not been able to carry on 
since the conclusion of peace and so have failed to supply agriculture with the 
urgently needed nitrogenous fertilizers. Agriculture can not obtain the necessary 
coal or electric current for steam or motor ploughs, for thrashing machines, or for 
drying apparatus for potatoes and other perishable agricultural products. It is 
said that in the vicinity of Magdeburg large tracts of land, which in ordinary 
days were ploughed with steam ploughs, cannot be worked properly this year, so 
this will have a notable influence on the results of the 1920-21 beet crop. 
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The indirect consequences to Germany of the lack of coal for the sugar 
industry are, therefore, defective tilling of the land owing to the deficiency of 
mechanical ploughing, and a lack of nitrogenous fertilizers which might have 
been made in the country as substitutes for the Chile saltpetre which is much too 
remote and too expensive to be used now. Further, new sugar machinery is 
lacking, as a consequence of the shortage of metals, chiefly iron ; there is a 
shortage too of locomotives and railwaj*^ rolling stock, and the conditions on 
the railways in general, together with the lack of fuel to drive the engines, 
handicap the transportation of the beets at the proper time; while, finally, the 
scarcity of fuel allotted to the sugar factories is a groat hindrance to the regular 
working up of those beets which have actually arrived in the yards. These cir¬ 
cumstances appear to be felt not only in Germany, but also in the whole of 
Central and Eastern Europe. 

In some correspondence from Poland we learnt lately that even in 1918-19 
only part of the beets could be worked up, while a great quantity of roots rotted 
away. The sugar industry of that country, which before the war produced 350,000 
tons of sugar is in fact threatened with extinction if the lack of coal is not 
remedied. The sugar inanufacturors in Western Poland are urgently calling for 
the speedy regularization of the coal supply by the sending of that material from 
Upper Silesia, and by improvements in the transport facilities. Several Polish 
factories are busy changing their furnaces to fit them for the use of liquid fuel 
which can bo obtained in fairly sufficient quantities. It is chiefly for lack of coal 
and of transport that several large Polish factories have only been able to start 
work in January, or at a time when in ordinary years the whole crop would have 
already passed through the slicing machine and have been worked up into dry and 
well-manufuctured sugar beyond reach of deterioration. The Polish government 
bad reckoned to be able to export a not inconsiderable quantity of sugar, but. owing 
to the very bad results achieved, it has found itself obliged instead to try and obtain 
at least 25,000 tons from abroad. With the depreciation of the Polish mark, which 
is sometimes yet lower in value than its German namesake, it is evident that 
enormous sums are required to finance this transaction, which could have been 
spared the country if the beets actually grown and present had not been allowed to 
decay in the field or during transport. 

Almost similar reports are hoard from Czecho-Slovakia. During last summer the 
reports were very optimistic; we heard of estimates going up to 800,000 tons, while 
one report stated that there were beets enough in the field to produce 1,100,000 tons 
of sugar. This was much too sanguine at any rate, and a conservative estimate in 
the month of July came to the conclu.Hion that 700,000 tons could safely be expected. 
As the countr}' itself consumes about 300,000 tons, there would then bo a surplus 
of 400,000 tons, which, together with the existing final stock from the 1918-19 
campaign, might allow a good expoitatioii to other countries in exchange for 
cotton, lesther, food, wheat, etc. But the early frost of November hindered the 
digging of the roots and hampered the transport to the factories, which could not 
work regularly and had to stop every now and then. It is believed that no less 
than 70,000 tons of coal was wasted in these circumstances, a misfortune that in 
the present time of scarcity is doubly awkward. In order to produce as much sugar 
as possible and to have an article of high value to serve for barter, every effort 
was made to get the frozen and thawed beets to the sugar factories, but trans¬ 
portation was so bad that this plan failed. The total sugar production of Czecho¬ 
slovakia will not now exceed 560,000 tons. On January Ist there were no 
more than 79,000 tons of refined sugar available while the sales to other countries, 
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already contracted for, amounted to 430,000 tons. It is certain that after January 
yet further amounts of sugar will be produced, but the optimistic hopes fostered in 
the late summer hare been greatly thwarted by the coal scarcity, in this case 
aggravated by an early cold wave in November. 

It is said that the republic of Austria will not produce more than 6000 tons of 
sugar this season, while the republic of Hungary is not much better off, having 
produced something over 30,000 tons. 

We hear that the Eussian sugar factories which might do work are completely 
otit of coal supplies. The most favoured factories were supplied with 60 per cent, 
of their requirements of fuel in the shape of firewood, but as the transport of that 
bulky material from the forests was only achieved under difficulties, it is not 
certain that the other half will be supplied in time. 

Fortunately the Western European countries, Belgium, Holland, France, as 
well as Denmark and Sweden, have not to deal with the same troubles arising from 
the want of fuel. Coal is expensive in those countries and none too abundant in 
most of them, but they do manage to get it, and their sugar production, at any 
rate, has not suffered from want of fuel. 


Clarification in White Sugar Manufacture in Natal. 

By WILLIAM CLAOHBR. 

In this article a description will be given of the method of working adopted in 
some of the factories in Natal, it being the object of the writer to convey a 
general impression, rather than a precise and detailed account of the processes 
followed. Essentially, the procedure of white sugar manufacture iu Natal is the 
same as that practised iu Mauritius, differing only in detail due to the different 
nature of the variety of cane crushed. 

There is of course a radical difference between the methods of preparing juice 
and syrup for cargo sugar and for white sugar. In the latter the appearance is 
the principal factor, its keeping quality in these days of rapid sale and immediate 
consumption not being so important. With proper treatment a good white sugar 
may be made from a juice having alow quotient of purity 70° or under; while, on 
the other hand, it is not difficult to make a poor grade of white sugar from high 
quotient juice. In raw sugar manufacture mistakes in defecation which may 
affect colour and appearance might not make any difference in financial return. 
In white sugar manufacture, on the other hand, extreme care throughout is all 
important. 

Jaice clarification ,—Generally the custom in Natal is to sulphur the juice prior 
to liming, although a few mills lime before sulphuring. Sulphur boxes are used 
only in raw sugar factories, while for plantation white manufacture sulphuring 
tanks, 2 to 6 iu number, are employed, the gas being injected either by compressed 
air or with steam. As the juice leaves the last tank, its sulphur dioxide content 
varies from 1 to 2 grms. per litre, and at least 1 grm. per litre is considered essential 
for good plantation white sugar wheu made from the Uba cane. 

Following sulphitation the juice is limed in the cold, and in some factories 
phosphoric acid in requisite amount is added. Juice thus prepared is passed 
through heaters, or raised to ** cracking point” in defecators and settled, the final 
treatment being made just before cracking by the addition of more lime or phos* 
pborio acidf as conditions demand. It is not the custom to use carbonate of soda 
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or other precipitant of lime. As a general rule, juice which is acid in reaction 
(due to sulphurous acid) when it is passed through the heaters will give a better 
white sugar than when its reaction is neutral. 

Frequent precipitations appear to tend to make a superior juice, since each 
precipitation carries with it some colloidal colouring or gummy matter. Thus 
acidifying, liming to excess, adding phosphoric acid, neutralizing with filter-press 
juice, and (if need be) phosphatingthe syrup, will give a higher yield of sugar than 
a single precipitation. It is probable that the gummy substances thus thrown 
down are the very bodies causing the sugars to be off colour” and to store badly 
In fact, the difference between juice for white and for raw sugar manufacture 
consists altogether in the content of these colloidal substances. 

Defecators, invented by Messrs. Hawksworth and Sons of the Beneva Estate, 
are in use in a number of mills. These are hemispherical bottomed copper vessels, 
which are steam-jacketed, and generally three in number. The juice flows 
successively from the first into the second and into the third, the temperature in¬ 
creasing as the juice passes on. The waxy scum arising does not go through the 
juice heater, a very great advantage. 

Syrup jireparation ,—In most mills the syrup treatment consists simply in 
settling it. When the clarification of the juice has been efficient, a suitable syrup 
for white sugar manufacture is thus obtained. When, as often happens, the 
over-limed filter-press juice is mixed with decanted juice (probably under-limed) 
prior to going to the triple, a precipitation of gums naturally follows. This 
insoluble matter requires to be separated by settling. 

In white sugar manufacture, the syrup must be brilliant. Opalescence or 
cloudiness in an otherwise well prepared syrup will give an “ off colour ” sugar, 
and even a slight fluorescence due to acidity is not good. A brilliant juice, not 
excessively acid, of the transparency of olive oil, is good for white table sugar 
manufacture, rhosphoric acid appears to be essential for the production of a 
brilliant syrup in the case of juice obtained from tbeUba cane, and some factories 
in Natal are stated to spend a considerable sum upon this clarifying agent. 

Colouriny subitances ,—Certain authorities have ^pointed out that a certain 
amount of pigment is found in the rind of the cane. On examining theUba cane, 
the wnter observed that the rose pink matter occurring on a certain percentage of 
this cane gives a yellowish colour when treated with an alkaline solution. An 
interesting point is that since this pigment is more soluble in alkaline than in acid 
solution, it would seem to follow that sulphuring the juice previous to liming is 
preferable. 

By far the most inimical colouring matter is a very minute proportion of 
black deposit which may completely spoil a strike by being incorporated with the 
grain, even though the syrup may be quite brilliant to all appearance. The 
importance, therefore, of clear syrup, free from the faintest trace of black sediment, 
cannot be overestimated. 

When working w'ith cane that is under or over ripe, or has fermented or 
become attacked by fungus, another deposit may occur, not in the syrup, but in 
the grain of the sugar. This deposit consists of calcium sulphite. Since lime salts 
are white, they do not materially detract from the appearance of the product, 
although if much be present only very fine grained sugar can be boiled. Probably 
the storing qualities of such sugar are not so good as that normally produced. 

It is quite a custom in some mills when crushing cane that has fermented, or 
has become attacked by fungus, to lime very heavily. In this way a good sugar 
is produced, but the yield is poor, while the writer has known a first cuite 
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resulting from juice thus overlimed to foam over within 12 hours of striking. 
There can be no doubt that this was caused by the decomposition of the lime salts 
of glucose,” probably calcium levulosate. In the particular instance in mind, 
the cane must have been cut at least 12 days previous to crushing. 

Phosphoric acid drawn into the pan with sodium hydrosulphite gives a very 
white sugar, but the keeping quality of goods made with the latter reagent is often 
doubted. 

Sucrate of lime defecation. —Among the advantages of defecating with sucrate 
of lime as compared with milk-of-lime are economy in lime and sulphur.' 

A clear solution of calcium sucrate is prepared from juice and milk-of-lime. 
At Esperanza, Trinidad, with Barbados seedling cane the process worked admir¬ 
ably, giving a good clear flat” juice without the slightest difficulty in filtration. 
The gums were all removed, and the syrup worked well in the pan. 

At Eeunion, Natal, however, there was greater difficulty in making the sucrate, 
and consequently the results were very variable. In fact, in this case it must be 
admitted that the treatment was a failure, particularly for plantation white manu¬ 
facture. Subsequent experience showed that Uba cane juice can be defecated 
with clear sucrate of lime, giving a good recovery, but that certain precautions 
would require to be taken such as: («) preparing the sucrate to a standard strength; 
(6) altering the filter-press woik to cope with sticky scum; (c) making the juice 
brilliant as well as flat (say by the addition of some such reagent as aluminium 
powder); and (<f) rendering the procedure as automatic as possible, in order to 
give little extra trouble to the labour. 

There is not the slighest doubt that sucmte of lime is in many instances much 
to be preferred to milk-of-lime. It gives a higher yield of sugar and a better 
product. 

A good standard strength of sucrate would be 20 grms. of calcium hydroxide 
per litre. With slow sulphitation and the use of sucrate, but little lime is brought 
into solution. 

Filter-press work. —As a general rule, the scums in Natal mills are difficult to 
treat. Filtration is often unsuccessful or difficult unless an excessive quantity of 
lime be added, and in many small mills this is the common practice. At Beunion 
estate an experiment showed that finely divided coral lime added to the scums 
gave a good filtering cake. At Isezela (Reynolds Bros.), trials with centiifugal 
clarification are stated to have been successful. 

Treatment of massecnite. —In most mills the cuite whether made from syrup 
alone, or from syrup with first and second molasses is double cured. Sugar 
resulting from the second curing is washed with a little blue water, and steamed. 

It is not usual to gidst the sugars, and the marketable grain of sugar in 
Natal is small. Natal first grade plantation sugar is usually quite white in 
appearance, keeping without sweating under reasonable conditions for at least six 
months. That from the best mills will compare with first refined in appearance, 
although it will not store so long. The second and third whites are not quite this 
standard. 

Molasses treatment. —Generally the molasses is diluted to 25® Be., limed with 
a small portion of milk, sulphured and settled for some hours. In some cases 
sulphurous water is used; while in others the gas is blown in with steam or air. 
The use of phosphoric acid at this stage is usually avoided as it is inclined to make 
the massecuite sticky and difficult to cure. That is so at any rate in the case of 
Uba cane juice. 


iSee also 1»19, 628. 

148 



A Short History of the Japanese Suiiar Industry.' 

By TABO OBAKAWA. 

So far as is known, sugar was introduced into Japan about 1160 years ago 
following the visit of some Hindu priests. It was not until much later, however, 
about 230 years ago, that some cane cuttings were brought back b}’^ a native of 
Oshima whose vessel had been driven to South China by a storm. These cuttings 
were planted on the island of Oshima and from them grew the first cane crop Japan 
used in the production of sugar. Cane had been grown in the Loochoo Islands 
for many years before this time but no sugar was made therefrom, the natives 
eating the cane as the}" would eat fruit. But after the introduction of cane into 
Oshima, sugar was manufactured with considerable energy there, and, after 1615, 
in the Loochoos, whence the practice gradually spread to other parts of Japan. 
During the feudal period the manufacture of sugar was greatly encouraged, and 
the industry developed not a little through the fact that various clans were often 
engaged in keen competition, the greatest fame being gained by the Takamatsu 
clan, which became known as the producer of *‘Sanuki” sugar, a pure white sugar 
popularly known as “Sambon White.” In the Bonin Islands sugar cane was tirst 
introduced by a whaler, which brought the cuttings from either South China or 
Hawaii. 

Climatic conditions in Japan, except in the Loochoos, however proved 
unfavouiablo to the cultivation of cane. When the protection given by the clans 
ceased at the time of the Restoration in 1868, the industry gradually waned, with 
the consequence that home production could not meet the demand, and importation 
of sugar from Formosa, which was at that time under Chinese rule, and from the 
Philipjiines and Europe became of great importance as a factor in the Japanese 
sugar market. This condition was aggravated through the fact that consumption 
increased rapidly. About 1894 Japan consumed some 300,000 tons a year, of 
which approximately 65,000 tons were produced in the Loochoos, Oshima, Kyushu, 
Shikoku, the Bonins and in some parts of Honshu, the main island, the remaining 
235,000 tons required being imported at a cost of about §10,000,000 a year. This 
condition was of sufficient importance in national economic life to cause consider¬ 
able anxiety to the Government authorities and others interested. The necessity 
of w'orking out some policy whereby it could be corrected was being considered, 
when at this very opportune time Japan obtained Formosa as a result of her 
victory in the Chino-Jopanese War of 1894-95. 

Sugar was first planted in Formosa during the early part of the sixteenth 
century by some Chinese immigrants. The industry was greatly developed W’hen 
the island subsequently passed under Dutch rule, about 285 years ago, and the 
production was gradually brought up to 100,000 tons a year. It was, however, 
not particularly prosperous at the time when Formosa was acquired by Japan, as 
it had suffered from adverse weather conditions and insurrections, and when to 
this was added the return to China of the Chinese capitalists who had been 
engaged in the industry, the production fell to about 30,000 tons. 

To Japan, nevertheless, the acquisition of this sugar producing country came 
as a solution of the great problem with which she had been struggling for years, 
and no time was lost in taking advantage of it. Under the protection of the 
Government-General of Formosa, certain influential capitalists connected with the 

1 subtly abridged from an article In the Tram-Pacijic^ Tokio (Vol. l, Ko. 4, 13). Mr. 
Obanawa was (or years connected with the Sugar Administration Bureau of Formosa, first 
as clilel expert, and later as acting director. He is considered one of the best Japanese author¬ 
ities on the sugar industry. 
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Mitsui Company established, in 1900, a sugar manufacturing company, the Taiwan 
Sugar Company, Ltd., with a capital of $500,000. A factory haying a cane crush¬ 
ing capacity of 200 tons in 24 hours was erected at Kyoshito, this being the first 
modern sugar mill established in Formosa, and in 1902 this mill began active 
operations. 

The men behind the Taiwan Sugar Company, as well as those who followed 
them, were greatly benefited by the encouragement the Government extended to 
them in various ways. One of the most important of these was the close study 
which the authorities caused to be made of means for the improvement of the 
methods used both in the cultivation and in the manufacture of the product. The 
first result of these studies under the auspices of the Government was the impor¬ 
tation from Hawaii of some cane cuttings of superior varieties, and from this 
beginning may be dated the present prosperity of the Formosan sugar industry, 
another very important factor being the promulgation of the Sugar Consumption 
Tax in 1901. Particular attention was given the sugar industry by the late 
General Kodama, when he was Governor-General, and by Baron Goto, who was 
then chief of the Civil Administration Bureau. These men made strenuous 
attempts to bring back the sugar industry from the reduced circumstances into 
which it had sunk on account of various adverse factors, and with this end 
in view they sent for Dr. Inazo Nitobe of Sappora Agricultural College, appoint¬ 
ing him Chief of the Industries Bureau in 1901 and requesting him to make a 
thorough investigation of the entire island. 

Examination of the possibilities of Formosa as a sugar producing country 
impressed Dr. Nitobe greatly. His report, submitted a few months later, made 
a large number of suggestions which have proved to be of the utmost value. 
Dr. Nitobe outlined a comprehensive plan to be carried out during a ten-year 
period. Among his numerous recommendations were : Improvement of the canes 
by importation of better varieties from other sugar-producing countries, intro¬ 
duction of a more intensive method of cultivation, establishing of a model farm to 
demonstrate to the farmers the advantages of improved methods, increase of the 
yield by use of artificial irrigation, conversion into cane fields of paddy fields 
suffering from lack of sufficient irrigation, reclamation of waste land suitable for 
cane cultivation, improvement of manufacturing methods by introduction of 
modern machinery, revision of the customs tariff, enactment of a tax refunding 
law in respect to sugar used in the manufacture of condensed milk and confec¬ 
tionery, improvement of traffic conditions, extension of sugar markets, official 
fixing of prices of cane, providing of special education in connexion with various 
branches of the industry, encouragement of associations of sugar manufacturers, 
enactment of a law providing for the insurance of cane, protection and increase of 
live stock, and study of the use of various by-products of sugar. He concluded 
that it was his belief that in case a programme based on these recommendations 
should be adopted, the sugar production of Formosa might be increased to a 
minimum of 120,000 and a maximum of 240,000 tons. 

The general recommendations outlined above were crystallized by Dr. Nitobe 
in the memorial for the enactment of a ** Law for the Encouragement of the Sugar 
Industry ” and another measure providing for the organization of **The,Tomporary 
Sugar Bureau of Formosa.” In connexion with the latter, he recommended that 
the Government establish at Tainan, one of the most important sugar jproducing 
centres, a branch bureau at which experts could be train^ and where an experi¬ 
mental farm could be conducted, using largely canes imported from Hawaii, and 
where a nursery of such could be maintained, whence cuttings of superior varieties 
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might be distributed to the plantations in various districts. This bureau should 
also maintain an experimental department dealing with the manufacture of sugar 
and should encourage the organisation of associations whereby those engaged in 
the industry might increase their profits, promote their common interests and make 
arrangements for the most advantageous use of water employed for the irrigation 
of cane fields. This bureau should also furnish information which might lead to 
the investment of private capital in sugar producing enterprises. 

The value and importance of Dr. Nitobe’s report were readily appreciated by 
General Kodama and Baron Goto, and they worked out a budget based thereon, 
which was passed by the Imperial Diet. In June of the following year, 1902, the 
Begulations for the Encouragement of the Sugar Industry in Formosa and the law 
providing for the organization of the Temporary Formosan Sugar Bureau were 
promulgated. These marked the inception of the present prosperity of the industry. 

One of the most important features of the new regulations was the granting 
of bounties to persons engaged in the planting of sugar cane or in the manufacture 
of sugar, provided that the Government-General of Formosa recognized such as 
being deserving of its support. These bounties were granted for the specific pur¬ 
pose of meeting expenses involved in purchasing fei-tilizers and sugar manufac¬ 
turing machinery, in the reclamation and drainage of land, and in making similar 
improvements. In 1905 the Begulations for the Control of Sugar Manufacture 
were promulgated, providing that all persons who wished to establish sugar fac¬ 
tories using new machinery entirely or in part should apply for permission to do 
so to the Government-General. Upon receipt of such permission, the location or 
extension of the cane farms supplying the raw material would be determined in 
accordance with the new mill’s capacity. Erection of factories of the old style was 
prohibited in the area controlled by the new plant, nor could cane grown therein be 
used for any purpose other than sugar manufacture. On the whole the regulations 
proved a strong safeguard for the new factories, as they ensured a sufficient quan¬ 
tity of proper raw material. 

The Government-General installed an experimental station at Daimoko, in 
South Formosa, which served the double purpose of making various investigations 
and studies covering both the agricultural and the manufacturing sides of the 
industry, and training experts in the sugar business, this latter being done by 
means of a school attached to the station. A cane nursery was also maintained in 
which cuttings of superior varieties were grown for distribution to the various 
plantations. At Takau an inspecting office was established where the quality of 
sugar samples was determined by means of chemical analysis and where general 
laboratory work was carried out on products connected with the industry. The 
Government-General thus faithfully followed out the scheme outlined by Dr. 
Nitobe, with the very gratifying result that when the ten-year period had passed, 
namely in 1911, the industry had not only reached, but had passed, the mark set 
out by Dr. Nitobe. The acreage under cane increased from 65,000 to 225,000 acres, 
while the total sugar production mounted from about 50,000 to over 300,000 tons. 

This advance is emphasized by the fact that while 20 years ago 10 tons of cane 
per acre was considered a fair crop, the best fields, cultivated in accordance with 
improved methods, now produce 20 tons to the acre, truly not a very large crop 
when compared with those produced in many other sugar producing countries, but, 
nevertheless, a great improvement. In the best mills 100 tons of cane produce 
12 tons of sugar. 

This great reconstruction was the result of the policy of the Government- 
General so to encourage the industry that capital would seek therein a profitable 
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field for investment. As earl}^ as 1902 an increasing number of Japaiiese capitalists 
began to turn their attention to Formosa, and the industry was later stimulated by 
the economic boom following the conclusion of peace between Japan and Eussia. 
One sugar company after another was established, and in 1911 the total of large 
and small ones had reached 29. The progress of the industry had, however, been 
attended with some difficulties, the most serious of which was the severe weather 
prevailing in Formosa almost every autumn. In 1911 and 1912 there were particu¬ 
larly destructive storms, the worst which had visited the island for a half century. 
Damage to crops and mills was enormous, and all companies wore brought to 
the brink of disaster, as will readily be seen from the fact that sugar production in 
1913 had fallen to only 80,000 tons. This made a profound impression on the public 
mind, and general opinion concerning Formosa’s sugar industry became quite 
pessimistic. The sugar companies, however, put up a gallant struggle in their 
time of adversit}", and their business now appears to have been fully restored. 
Numerous changes have taken place, many of the smaller concerns having been 
bought out or merged with other concerns, with the result that the numbei’ of 
companies has decreased, while the number of factories and their manufacturing 
capacity have increased. The following table gives a list of the factories, the 


capacity in tons of 

cane crushed per 

24 hours 

and othe 

r details: 

— 


PAin-rp 


Kinds of Factories 

Dn 11)END 


Capital. 

Capaci r\ 

,-— 


- 

Per 

Company. 

8 

Tons. 

Raw. 

Refined. 

Alcohol 

CKM. 

Taiwan 

.. 10,417,600 . 

. 8,690 

.. 10 

2 . 

. 2 . 

26 

Dai Nippon . 

... 7,112,600 . 

. 2,440 

.. 2 

.. 3 

. — . 

50 

Tainan 

6,187,600 . 

910 

4 

.. — 

, — . 

12 

Teikoku.. 

... 6,250,000 

. 2,350 

.. 6 

1 

1 . 

26 

Toyo ., .. 

6,065,000 

. 3,910 

6 


. —• . 

30 

Meiji 

4,462,500 . 

. 3,770 

4 

2 

1 . 

22 

Ensuiko •. 

.. 5,625,000 , 

. 4,390 

6 

2 * 

. — , 

20 

Niitaka ,, 

... 2,600,000 , 

. 2,170 

2 

1 

1 . 

22 

Taito ,. 

.. 1,676,000 , 

. 560 

.. 2 

,. — 

. — . 

8 

Linhongen . 

... 760,000 . 

830 

.. 1 

.. — 

, — . 

30 

Shinko 

.. 300,000 . 

560 

.. 1 

.. — 

. — . 

20 

Total . 

... $49,235,000 , 

.. 30,580 

.. 42 

.. 12 

5 . 

, _ 


In addition to these, two new raw sugar companies are now in process of 
organization. The capital of one of these will amount to S3,750,000 and that of 
the other is yet unknown. 

The following table shows, in approximate figures, the areas of cane planbi- 
tions throughout Japan and the sugar production according to the latest returns:— 


ACltES. Liis. 

Formosa. 262,600 730,000,000 

Loochoo. 25,600 68,510,000 

Oshima . 12,600 .... 27,860,000 

Kyushu. 6,600 .... 17,350,000 

Shikoku. 3,700 13,160,000 

Bonins. 2,000 3,000,000 

Honshu. 1,400 2,600,000 


While the industry in Formosa thus far overshadows the sugar production of 
-other sections of the Japanese Empire, the manufacture of sugar from beets has 
been carried on for some time and has attained some measure of success. The 
first trial planting of beets was made in 1873 in Hokkaido, seed having been 
brought from Europe. T he result appeared to be rather satisfactory. In 1876 

• Kaw as well as refined. 
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trial plantings were made in the north-eastern part of Japan, but these were not 
successful. In 1879 the Government imported machinery from France, which 
was installed in a factory in Hokkaido, this being the first beet sugar mill erected 
in Japan. This was followed by the forming, in 1887, of a sugar manufacturing 
company, the Sapporo Sugar Company, which imported machinery from Germany 
and also brought a number of German experts to Japan. The capacity of the 
company’s factory at Sapporo was 200 tons of beet in 24 hours. Neither of the 
two factories mentioned met with success, however, and both were finally forced 
to cease operations. Recently renewed experiments have been made, whereby a 
group of powerful capitalists has been encouraged in forming a new beet sugar 
manufacturing corporation, under the name of the Hokkaido Sugar Company, 
Ltd., with a capital of 8o,000,000. This corporation has obtained 15,000 acres of 
land suitable for beet cultivation, and has erected a modern factory and placed it 
in charge of sugar men from Formosa, whose experience is expected to prove a 
valuable aid. 

A beet sugar producing company, with a capital of $5,000,000, with a factory 
at Mukden, has been operating for some time in South Manchuria. It has already 
reported on its results for two terms, and it appears that the venture has been 
entirely successful. A company was also formed for the purpose of engaging in 
the manufacture of beet sugar in Korea. The capital of this concern is $2,500,000, 
but it was later amalgamated with the Nippon Sugar Company, Ltd., one of 
the largest sugar conceriixS in Japan. 

During the period in and about 1897 a number of sugar refining companies 
were established in various parts of Japan, but they operated on a small scale and 
were driven out of existence by the overwhelming influence of foreign sugar, a 
few only managing to eke out an existence through tariff protection. The few 
companies which thus survived the depression were either bought up or amal¬ 
gamated when conditions following the Russo-Japanese war favoured development 
of the industry. Later, when another tariff revision produced still more favourable 
circumstances, three or four new sugar refining companies arose, but those also 
were either bought out or dissolved, leaving no corporation exclusively engaged 
in tne refining business. The Nippon Compan5% which has a raw sug^r 
factory in Fonuosa, also has a refinery in the interior of that island. Its daily 
refining capacity is 700 tons, which makes it the largest plant of its kind in Japan. 
Four other raw sugar manufacturing companies, namely, the Meiji, the Taiwan, 
the Niikata, and the Teikokii, also operate refining plants, that of the Taiwan 
being the second largest in the country. Three mills manufacture plantation 
white sugar as one of their products, these being the Ensuiko, the Toyo, and the 
Taiwan, the first mentioned having met with considerable success in this business. 
In addition to these established concerns, another refining company is at present 
in the process of organization. It will operate in Japan, with factories at Tokyo 
and at Nago^^a. 

Besides these plants, some old-style factories carry on the production of mus¬ 
covado, their total capacity per 24 hours being about 9000 tons, and their total 
capital aboiit $4,600,000. Two Japanese companies operate in Java. One, the 
Nankokii Sangyo Company, Ltd., with a capital of $2,500,000, has a capacity of 
500 tons per 24 hours, while the other, Nanyo Sugar Company, Ltd., capitalized 
for a like amount, operates a mill of 400 tons capacity. 

The total sugar consumption of Japan is approximately 500,000 tons annually, 
or about 16| lbs. per head. This is a great increase for Japan, though it is low in 
comparison with other countries. 
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In 1917 Formosa’s cane acreage was 320,000» producing oyer 440,000 tons of 
sugar, in addition to which over 80,000 tons were produced elsewhere in the 
Empire. This not only provided for the home consumption, but allowed exporta¬ 
tion of a surplus. Last year and this have shown decreased productions, though 
consumption has risen owing to increase in population and also to development of 
condensed milk and confectionery manufacturing industries. The result has been 
that supply has fallen short of demand. The problem of bringing up the pro¬ 
duction to the point where it will meet the increased demand can, of course, be 
solved only by enlarging the crops of sugar cane in Formosa and of beets in 
Hokkaido, Korea, and South Manchuria. In considering the foimer phase of the 
problem, a comparison between conditions in Formosa and those prevailing in 
Hawaii and Java reveals the fact that while Formosa does not show badly as far 
as manufacturing methods are cencerned, she is far behind in the purely agri¬ 
cultural phase of the industry. In view of this, it is evident that the central 
Government should first of all encourage planters to improve their methods of 
cultivation, largely by selection of the best varieties of cuttings. 

A great step in this direction is being taken by the Sugar Experiment Station, 
where experiments and investigations are being carried on for the purpose of 
determining which varieties of cane are best suited for the conditions prevailing in 
Formosa, in selecting fertilizers best adapted for various localities and in fighting 
insect pests. The aim is, of course, that of producing as great a quantity of cane 
per acre as possible, and while the standards of Hawaii, Java, and Cuba may not 
be attained, it should be possible double the present rate of production. If 
30 tons of cane per acre can be raised, this will bo considered a very satisfactory 
result. There can be no fear of over-production as the demand in Japan is con¬ 
stantly growing, while the great market in China will bo able to absorb any 
possible surplus. 

Since the end of the war the world’s sugar supply has become entirely 
insufficient, and the price of sugar has risen everywhere, especially that of the 
Java product. In the Japanese market it has doubled, the prices to-day per 100 lbs. 
being as follows: Muscovado, $12; brown granulated $12 60, and refined $15. 
Coming as it does with the great increase in the price of rice, this doubled cost 
forms a serious factor in the economic life of Japan. 

The rapid development of the sugar industry in Japan caused considerable 
competition to arise among raw sugar manufacturers, which finally brought about 
organization of the “ Taiwan Sugar Tiade Union,” whose object was to develop the 
trade and promote the members’ mutual interests. Any company operating a raw 
sugar factory in Formosa or any individual interested is qualified for membership. 
This organization determines the amount of sugar to be sold by each of the com¬ 
panies under its jurisdiction and adjusts the prices of materials used for refining. 
It also takes active measures for the extension of markets abroad, and, as it 
represents a large number of powerful companies, it has become a very influential 
factor. • 

The history of Japan’s sugar industry has been affected considerably by legis¬ 
lation, particularly by the sugar consumption tax and the tariff. Following the 
Chino-Japanese and the Busso-Japanese wars the consumption tax was in both 
cases raised considerably, especially after the latter, and the industry was in each 
case badly hampered because of the resulting decrease in consumption. The tax 
was in 1901, Y1 per 100 kin^ for Dutch Standard up to No. 8 and on molasses; 
Yl*60, on Dutch standard up to No. 15; Y2‘20 on Dutch Standard up to No. 20, 
and Y2’80 on Dutch Standard No. 20 and above, including candy sugar. A war 
tax of Y1 per 100 kin was added in 1904. The consumption tax is now as follows: 
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Dutch Staadard up to No. Il~>-Claa8 A, Y2; Claas B, Y2*50; Class 0, Y3. 

Dutch Standard up to No. 15, Y5. 

Dutch Standard up to No. 18, Y7. 

Dutch Standard up to No. 21, Y8. 

Dutch Standard above No. 21, Y9. 

Candy sugar, loaf sugar and cube sugar, YlO. 

Syrup, Y8. 

Molasses, ranging from Y2 to Y3. 

The industiy has, on the other hand, profited considerably by the import duties 
which have gradually increased and which since April, 1911, have stood as follows: 
Dutch Standard up to No. 8, Y2*50; up to No. 16, Y3*10; up to No. 18, Y3*35 ; 
up to No. 20, Y4’25 ; above No. 20, Y4*65 ; candy, cube and loaf sugar, Y7*40 ; 
molasses, Yl*3() to Y2*50; syrup in bottles, Y15‘30; other syrup, Y10*70. 

The exports and imports of sugar since 1913 have been as follows, according 
to foreign trade reports of the Department of Finance: 

EXPOltTS. IMPOBTS. 


Quantities. Quantities. 

Kin.i Values. Piculs.* Values. 

1913 168,766,922 .. Yl6,83l,330 .. 6,436,696 .. Y36,762,060 

1914 . 131,263,331 .. 22,382,809 .. 3,309,549 .. 21,678,634 

1916 116,608,075 .. 11,803,786 .. 2,077,210 .. 14,806,094 

1916 . 146,193,769 .. 16,421,738 .. 1,600,867 .. 12,978,066 

1917 . 220,903,954 .. 26,161,491 1,316,024 .. 11,697,273 

1918 . 190,878,168 .. 23,262,186 .. 3,726,387 .. 33,626,463 


During the first six months of 1919 imports amounted to 2,136,324 piculs, 
valued at Y21,027,690, and exports, 63,174,296 kin, valued at Y7,997,723. 
Normally the chief destinations of Japanese sugar exports are China, Kwantung 
Province, British India, and Asiatic Russia; while sugar is imported chiefly from 
China, Hong Kong, Java, and the Philippines. China takes the vast bulk of the 
exports while Java sugar is the principal impoil;. 

It has been attempted hero to give a general survey of the entire sugar 
industry throughout the Japanese Empire, and while it has been shown that grea 
difficulties have been overcome, it is also evident that there are still many obstacles 
lying in the way of complete success, that many problems must be solved before 
the industrj" of Japan, or at least that of Formosa, can rank with those of older 
sugar producing countries. The Government should, therefore, determine on a 
policy which may carry the industry further along the road towards success. The 
entire farm area of Formosa now covers a total of about 1,800,000 acres, of which 
approximately 15 per cent, is cultivated in cane. This area can hardly be increased, 
as, if this is done, a shortage of other food supplies may result. It is obvious, then, 
that the present crop average of Id tons to the acre must be increased. Improved 
seed and the use of fertilizers must be resorted to, and in carrying out this plan the 
Government must take an active part by framing and enforcing a protective policy 
based on the results of an investigation of the conditions prevailing all over the 
world in connexion with the sugar question. I outline below three propositions 
which I think may solve the problem, and I hope that one of them may appeal to 
the authorities: 

1. The enforcement of a law whereby farmers are compelled to plant according 
to certain stipulated conditions, the increase in the profits resulting from this pro¬ 
cedure being shared equally the company and the farmers. 

1A kin equals lbs. 

* A pioul equals 1.331 lbs., or 100 kin. It is not uncommon to find different units of measure¬ 
ment used in the same tables in Japanese statistical reports. 
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2. The enforcement of a law providing for a sugar monopoly which may 
encourage the farmers to increase their cane crops and which will provide for the 
insurance of crops. 

3, The enforcement of a law whereby the Government will conduct the entire 

sugar business, laying special stress on improvement of farms and insurance of 
crops. _ 


Data relating to the Standard Capacity of Sugar 
Factory Plant.' 

By W. V. H. DTJKER. 


Three years ago a circular was sent out by the Hawaiian Engineers* Asso¬ 
ciation to factory engineers asking for data and capacities of mill and boiling- 
houses. It becanio clear that where the question of sufficient capacities was under 
discussion, nobody but those directly in charge of the boiling-house could give a 
proper opinion. Thus the co-operation of the Hawaiian Chemists’ Association 
was sought for. A committee was appointed, and the capacities of the various 
stations were calculated from a number of factories and presented to the Associa¬ 
tion last year. 

The following is a list of capacity data established several years ago by Mr. 
Horace Johnson:— 

Sq. ft por ton 
cano per hour. 

Juice heaters. 30 

Evaporators.. Triple effect...... 216 

Quadruple effect.. 290 

Pans . 65 

Centrifugals.Ist. 3 

2nd . 4 ‘5 

Presses . 120 

Cu. ft. 

Settling tanks . 72 


Crystallizers .. .. 181*2 

Tanks. 181*2 


Total. 362*4 

Coolers, Ist strike, 14 days. 368*2 

2nd „ 60 .. 1098*7 


Total. 1466*9 


A copy of these data was sent to the members of the Association requesting 
them to give the capacity of their several stations alongside, and state their oi^inion 
of the matter generally. 

Last year there was a discussion as to what would be the most desirable way 
of arriving at standard figures. Mr. H. 8 . Walker proposed the following 
scheme:— 

From the data obtained from the different mills a standard could bo calculated. 
Such a standard mill is assumed to produce 100 per cent mixed juice on cane, 
mixed juice of 14® Brix and 85® purity, syrup of 65® Brix and commercial sugar 
of 97 ® purity. Having once established standard capacities for these fixed con¬ 
ditions, capacities for any individual mill would vary from the standard as 
follows:— 

^ Summary of a paper fcntitled “ Report of Committee on Standardization," presented to 
the 17th Annual Meeting of the Hawaiian Chemists’ Association. 
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For each 1 per cent, mixed juice on cane above or below 100 per cent., increase 
or decrease all capacities by 1 per cent. For each degree above or below 14 ® Brix 
of mixed juice, decrease or increase evaporator capacity by 2 per cent.* For each 
degree above or below 14® Brix of mixed juice, increase or decrease capacities of 
pan, centrifugals and storage 7 per cent, t For each degree above or below 85 
purity of mixed juice, decrease or increase capacity of crystallizers and low grade 
centrifugals by 8*5 per cent.J 

The total pan capacity depends on the weight of solids to be handled, i.e., on 
the Brix of mixed juice. It should not vary with purity, though the relative 
capacity needed for high and low grade strikes does vary. As all the sugar even¬ 
tually enters the No. 1 centrifugals, their capacity should not vary with purity, 
but only with the Brix of mixed juice. 

As an example of the above method of calculation, take a factory producing 
120 per cent, mixed juice in cane of 10® Brix and 75® puiity; its capacity per 
ton cane per hour should then he : Juice heaters and settling = standard X 1*2; 
evaporators = standard X 1*2 X 1*08; syrup tanks, pans and No. 1 centrifugals 
= standard X 1*2 X 0*72; crystallizers and low-grade centrifugals = standard 
X 1*2 X 0*72 X 1*85. 

In the following table are given some of the data relating to the capacity of 
factory plant, that were presented to the Committee :— 

Java 


Hawaiian 

Oahu 

Pioneer 

McBryde 

Eolua 

Tnion 

Factory 

C. <4 s. 

Sugar 

Mill 

Sugar 

Sugar 

Mill 

built 

Co 

Co 

Co. 

Co. 

Co. 

Co 

1917 

Oane ground in tons per 







hour .... 130 

.. 100 

.. 70 

.. 40 .. 

36 

.. 20 

65 

Juico heaters, sq. ft. H.S. 42 

.. 31 

.. 31 

.. 43 .. 

30 

.. 30 

. 56 

Evaporators, sq. ft. 11.8.— 







Triple. 

., _ 

,, — 

.. — .. 

— 

.. 304 

. 322 

Quadruple. 197 

.. 360 

.. 240 

. 352 .. 

260 

.. — 

. — 

Pans— 







Sq. ft. H. S. 52-6 

.. 40 

.. 53 

64 .. 

46 

.. 18*3 

. 93 

Units. « 

.. 3 

.. 3 

3 .. 

3 

,. 2 

4 

Centrifugals— 







Sq. ft. screen area—Ist 1*6 

.. 1*8 

.. 3-0 

31 .. 

3-6 

.. 4-7 

. 12*3 

2iid 4-5 

.. 31 

.. 3*9 

.. 6'*2 .. 

4*1 

.. — . 

— 

Presses — 







Sq. ft, filtering area .. 80 

,. 84 

.. 69 

.. 124 .. 

96 

.. 98 . 

— 

Settling tanks, cub. ft. .. 83*6 

71 

.. 82 

.. 81 .. 

61 

.. 77 . 

77 

l-iow grades storage .... — 

., — 

.. — 

.. 305 .. 

— 

.. — . 

— 

Crystallizers .. 276 

.. 180 . 

. 204 . 

. — .. 

196 

.. — . 

134 

Tanks . 880 

.. 320 , 

. — . 

. 1000 .. 

102 

.. 605 . 

— 

Total . 1166 

.. 600 . 

. — . 

, 1306 .. 

297 


— 


Mr. Wm, Seakby wrote to say that the capacities that seemed advisable were : 
juice heaters, 35 sq. ft,; quadruple, 300 ; triple, 215; pans, 60 ; first centrifugals, 
2*5; and second centrifugals, 5*0 sq. ft. In the case of the other apparatus, the 
values he suggested were the same as those proposed by Mr. Johnson. This 
increase in the heating surface of the heaters and evaporators was recommended 
to deal with the increased amount of maceration now being used with higher 
extractions; while that of pans was advised since it permits the use of steam of 
lower pressure for boiling, and provides the adequate pen capacity in order to 
obtain the lowest practicable gravity purity in the waste molasses. 

' 61 

— .j. — — 1*96 per cent. 11 -r 

65 65 


II 42 
42 * 42 
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Mr, W. K, Orth stated that he preferred 290 sq. ft. H. S. for a quadruple, 
considering it to be ample under all conditions. In the case of the pans, he finds 
46 sq. ft. to be sufficient, provided there are 3 units, of which 2 are heated with 
live steam, and the* other with exhaust. Under his conditions he would advise 
2*8 and 4*8 sq. ft. for the first and second centrifugals; while 60 cub. ft. would 
suffice for settling tanks. The capacity stated by Mr. Johnson for the mud 
presses would be right. The average purity of the syrup in his factory is 81*4®. 

Mr. G. Giacometti sent a contribution, in which he stated that the capacity data 
for his mill grinding 50 tons of cane are very close to the so-called “ standard” 
values, being ample for his conditions of work. When, however, he is grinding 
at the rate of 65-70 tons per hour, the work (except at the heaters and evaporators) 
depends absolutely on the sucrose per cent, in the cane and the purity of the 
syrup. This goes to show that that it is not possible to set “ standards per ton of 
cane,” since there is cane and cane. He has calculated that if a certain plant is 
sufficient for 70 tons of cane per hour with syrup of 88° purity in order to handle 
the low products with the same equipment, the tonnage must be lowered to 40 tons 
when the purity drops to 82°. Must the values be based on a high or on a low 
purity ? Or on an average one, say of 86°, so that when the puiity drops to 82° the 
manager is asked to slow down the mill and the rest of the plantation ? In the 
following table are given the tons of first molasses of 85*5° Brix and 56*0° purity 
for boiling into low grade per day which result when the rate of 40-70 tons of cane 
per hour with 13*00 per cent, of sucrose, 97 per cent, extraction, and juice purities 
from 82 to 88° :— 


PuKiTY .Tons of Cane per Hour 


Juice 

40 

60 

60 

70 

88 

36*81 

46*02 

63*14 

64*43 

86 

46*39 

66*73 

68*08 

79*44 

84 

64*49 

68*09 

81*71 

96*33 

82 

64*31 

.. 80*39 

96*46 

,.. 112*54 


Mr, J. P. Foster, replying to a circular letter of enquiry sent him, said that 
in his opinion the standardization figures should be handled with a good deal of 


caution. Values eminently satisfactory in one factoiy would be entirely out of 
place in another, due to the difference in the purity of the cane handled, and to the 


methods of working in the factory. This is plainly demonstrated in his factory at 
Paia. For example, the H. S. in the boiling house has been designed with a view 
to utilizing low pressure steam exclusively, taking for that purpose the exhaust 


steam of an electric generator station operating in conjunction with the mill. 


This station takes in fact the steam which is intended for use in the boiling house, 
expands it to 1 to 3 lbs. pressure, passes it on to the heating system of the boiling 
house, and delivers to the electric irrigating pumps a large amount of current 
which he terms “ by-product power,” Thus, factors foreign to ordinary practice 
are introduced. His rate of grinding varies widely from 60 to 75 tons, and the 
capacities for these two figures respectively are found to be in the case of the 


heaters (3701 sq. ft. H. S.), 50 to 60 sq. ft. per ton of cane per hour; in that of the 
quadruple (26,000 sq. ft.), 346 to 433; and in that of the pan (9937 sq. ft.), 132 to 
166. It is observed that these figures are 100 to 200 per cent, higher than those of 
Mr. Johnson, but they are found very satisfactory, and permit the operation of 
these three stations at practically atmospheric pressure. A different condition 
obtains as regard to centrifugal capacity. No. 1 centrifugals have 126sq.ft., or 
1*7 to 2'1 t. 0 . h.; and No. 2, 217*3 or 2*9 to 3*6. These values give good results, 
the material operated upon being bf a very high purity. With regard to the 
filter-press station, satisfactory service is obtained from a total of 3200 sq. ft., or 
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42*6 to 53.31. 0 . h. But filtering area is an erroneous standard for filter-press 
work. It should be based upon tbe mud capacity of the press. As to the 
crystallizer capacity»this is 3306 cub. ft., or 448 to 560 cub. ft. per t. c. h. There 
are no tanks or coolers in his factory. 

Mr. H. S. Walkbr, of the Pioneer Mill Co., gave his method of calculating 
from ** local ” to “ normal ” conditions, the recommended values in the case of his 
factory being, heaters, 31; quadruple, 280; pans, 55; No. 1 centrifugals, 3; No. 
2 centrifugals, 5 ; presses, 70; settling tanks, 82 ; crystallizers, 250. £[is cal¬ 
culations were based upon the following data:— 

Pioneer Normal 

Factory Factory 

Mixed juice per cent, cane (highest week’s run) .. .. 120 .... 100 

Brix of the mixed juice (highest week’s run). 16*8 .... 14 

Ditto (lowest week’s run) .. .. 11*8 .... 14 

Purity of the syrup (lowest 4 week’s run) . 84*6 .... 86 

Juice heaters: Divide the local value by the mixed juice per cent, cane, e.y., 
120 

31 ^ -n: 26. Quadruple; Divide local value by the mixed juice per cent, cane 

100 


plus 2 per cent, for each Brix degree of the lowest mixed juice below the ‘'normal” 

139*6 

value: e,g ., 120 -f (2*8 x 7) = 139*6. Pans: 65 -i-- 40*0, No. 1 centrifugals: 

100 


139*6 

same as for pans; c.y., 3 -- 2*2. No. 2 centrifugals: Divide local value 

100 

by mixed juice per cent, cane plus 7 per cent, for each Brix degree of highest 
mixed juice above normal, plus 8*5 for each degree purity of the lowest syrup 
below the normal; e.g,, 120 + (2*8 X 7) (0*5 X 8*5) = 143*8; 5 -f- 143*8 = 

3*5. Settling tanks : Same calculation as for heaters; e.y., 82 -f* 120 =r 68. 
Crystallizers: Same as for No. 2 centrifugals, e.g., 260 -t- 143*8 = 176. 

Having established the standard of capacity for the normal mill, that for one 
working under difiereut conditions may be calculated in the reverse way to that 
followed above. For instance, assuming that the capacity of the normal mill 
already stated had been decided upon, what would be the values for a mill making 
130 per cent, mixed juice on the cane, the highest Brix of the mixed juice being 
16*0, the lowest, 10*0, and the lowest purity of the syrup 78*0 ? Heaters: 26 X 
130 (130 + 8) 

-= 34 sq. ft. Evaporators: 225 X — = 312 sq. ft. Pans: 40 X 

100 100 , 

(130 + 14) 

-- 62. Centrifugals No. 1 : 2*2 x 144 = 3*2. No. 2 Centrifugals: 

100 

130 + 14 + 59*5) 

3*5 X -- --= 7*1. Settling tanks : 68 X 130 .= 88 cub. ft. Cry- 

100 

stallizers: 175 X 203*5 = 356 cub. ft. The considerable difference between some 
of these latter figures and those given for the Pioneer Mill and for a normal factory 
will be noticed. It would be found very difficult to give due weight to the 
recommended capacities from different mills unless some such method of reducing 
them to a common basis is used. 

From the data presented it becomes clear that the question of adopting 
standards for boiling-house equipment has not become any less complicated. In 
fact, it will always remain a difficult task, because conditions vary so much. 


169 





Report on the Curing and Marketing of Raw 
Sugars in Hawaii. 

MaintAlolfig: the polarization at 96°. Use of automatic dischargers. Advantages of 
cooling: and drying: raw 8Ug:ars. Value of automatic weig:hlng: machines. 

5ize of bag:* Improving: the centrifuffinir of iow g:rades. 

The Committee on Curing and Marketing of Eaw Sugars appointed by the 
Hawaiian Sugar Planters’ Association, acting under the chairmanship of Mr. Wm. 
LouaHER, recently sent out a series of questions to factory superintendents in the 
Territory in order to elucidate general opinion upon certain important pt)int8. 
Their replies are here briefly summarized. This stage of manufacture was dealt 
with last year,^ and Mr. Lougher comments that there still remains much to be 
done in the direction of devising and adopting methods for facilitating boiling 
and for improving the separation of molasses from the massecuites. It is quest¬ 
ionable, he adds, whether this can be realized by a single method for general 
application in all the factories. 

Question 1 ,— Which method^ if any^ have you used to keep the polarization of the 
sugars shipped at the most profitable point ^ 

Mr. Herbert S. Walker replied that at the Pioneer Mill three grades of 
massecuites are boiled with high purity juices: («) Straight syrup stiike started 
on low-grade sugar seed, the average purity of the massecuite and molasses being 
84*64 and 65*8° respectively, and the polarization of the sugar 96*94°. (6) The 

strike is started in the same way, and molasses from (a) is boiled in, the purity 
of the massecuite and molasses being 80*12 and 09*09°, and the polarization of the 
sugar 96*0°, (c) Again the strike is started in the same way as in (a), while 

molasses from (i) is boiled in, the purities being 77*21 and 65*o°, and the polar¬ 
ization of the sugar 95*22°. No molasses from this boiling is taken back, being 
all grained and boiled for the crystallizers. If the average polarization is higher 
than 96°, it is reduced by washing the straight syrup strike with just sufficient (c) 
molasses to displace the high purity molasses. On the other hand, when the 
juices are very low in purity, strike (c) may be washed in the centrifugals with a 
little water. 

Messrs. S. C. Smith and G. F. Murray replied that a massecuite of about 78° 
purity gives a sugar polarizing very close to 96° without washing. It may, how¬ 
ever, also give a No. 1 molasses of 60-64° puiity, which is too high to give a 
satisfactory waste molasses in two boilings. In this case, the purity of the first 
massecuite is reduced and the sugar is washed with hot water from the evaporators 
which is clean and sterile. Other replies were in the same sense. 

Question — What is your opinion of the use of automatic dischargers, partu 
cularly in regard to their behaviour with the larger grained sugars ? 

Mr. G. Giacometti said that their value was still a matter of discussion. On 
the other hand, Mr. C. Budde stated that he has used Roborts-Gibson dischargers 
with machines treating both raw and white (but not with the low-giade centri¬ 
fugals), and had found them to give satisfaction. Mr. 8. C. Smith added that in 
beet factory practice he had found that what little wear of the screens was caused, 
it was more than compensated by the speed gained, while the men could be kept 
at the machines more readily. Mr. R. J. Richmond remarked that he had exper¬ 
ienced some little trouble with the ploughs damaging the screen. He had noticed 

11919, 133 and 17^ 
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that the plough would not enter sticky sugar. A recently protected improyement 
takes the shape of another scraper at the heel of the plough to start hard sugar. 
Mr. G. F. Benton, Jr., said that he had employed the Gibson apparatus on 40 in. 
machines for commercial and No. 2 sugars, and observed that the larger the grain 
the easier it is to discharge the sugar. He added that in his experience these 
dischargers shorten the life of the screens considerably. Commenting upon these 
re)>lie8, Mr. Lougher remarked that the patent lock screen (made by the Ameri¬ 
can Tool and Machine Co.) has helped to diminish the screen damage; but that 
to make the discharger more generally successful the use of a much heavier screen 
than at present obtains is necessary to resist the thrust in cutting down a sugar 
dried more than a certain extent of what is considered to constitute a good 
discharging condition. 

Questhm 3 ,—(</) Do you cool or dry your sugar^ and if ao, how ? (h) What ia 

your opinion regarding the effect of this itractice upon the weighing of the sugar in the 
hags^ and its keeping qualities ? 

Mr. J. W. Donald said that the cooling and drying of sugars (as by passing 
them through a Hersey dryer without steam) have a pronounced influence in pre¬ 
venting the caking of the product during storage, though these operations have 
no influence on either the weight of sugar in the bags or its keeping qualities in 
the warehouse. Mr. J. P. Foster’s opinion was the same. On the other hand, 
J. E. Biel.4 said that he firmly believed that if the sugar were cooled before 
bagging the difference of weights at factory and refinery would be partially 
eliminated. Mr. G. F. Renton, Jr., also believed that cooling would render 
weighing moie reliable. Mr. Louoiier commented that in all instances in which 
cooling had been practised the result was advantageous, since caking was pre¬ 
vented. Further, the keeping quality of the sugar would be improved if the 
factor of safety is near its limit, owing to the diminution of the water content 
between centrifuging and bagging by the drying. 

Question — Which is the best way to tveigh angary and ivhat ia your opinion 
of antoinatic scales f 

Mr. G. F. Benton, Jr., considered that the most accurate procedure is to 
weigh each bag on a platform scale. Automatic scales are satisfactory and fairly 
accurate, and have the advantage of speed over the platform type of apparatus; 
but he had not yet found the system by which sugar can be weighed both accurately 
and speedily. B. C. Pitcairn said that at Wailuku the sugar is fed from a feed 
box to a Richardson automatic machine and tlien to a Howe scale, which latter 
is daily checked against a Fairbanks scale with standard weights. Mr. LoUGHER, 
summarizing, remarked that for consistent weighing with an automatic scale the 
sugar must be very dry and free, and that where these machines are in operation 
it is custoinarj" to check-weigh with a platform scale. It would therefore appear 
that the automatic scale is not reliable in dealing with a sticky sugar without con¬ 
siderable attention. 

Question 5»—How many lbs, of sugar do you pack in a hag, and to what extent 
does the use of the 130 lb, compared with the 125 lb, bag lessen the cost of containers 1 

Replies indicated that 125 lbs. to the bag is the amount most generally 
packed. One factory reported the practice of putting 1301b. in the bag, finding 
the saving in cost to be $5500 for 32,0(K) tons of sugar. In order to reduce the 
breakage, the logical thing to do would be to purchase burlap of a size that would 
permit a slight increase in the width of the package instead of adding to its 
length. The greater the length, the greater the tendency towards breakage. 
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Queitijon 6,—What methods do you follow for facilitating the ** drying** of low 
grade sugars P What modifications in boiling and crystallizing are of influence ? 

Mr. H. S. Walker replied that to facilitate the drying ’’ of low grades masse- 
cuite, he diluted with water in the crystallizers. He considered that modifications 
of the method of boiling, such as graining on high purity liquors, cutting, etc., 
seem to have very little infiuence so long as fine grain is prevented. Previous to 
drying, the low grades are kept in the crystallizers for as long as possible, that is 
9 to 15 days, depending upon the rate of grinding and tlie purity of the juice. He 
uses U-crystallizers, of 700 cub. ft. Water-jacketed apparatus afford better 
control and allow quicker cooling, but for a given amount of money he preferred 
buying twice as many of the open type. He considered that the yield of sugar 
from a massecuite depends almost entirely upon the amount of water left in it. 
If a massecuite yielding final molasses of 97° Brix could be handled, there would 
be no trouble in keeping the gravity punties down to 30° He is planning next 
year to return to the method of adding hot waste molasses in the centrifugals 
by running it in from a circulating pipe system just after a machine is started. 
This method appears to have advantages over other ways of heating or diluting 
massecuite, in that the warmed molasses remains a shorter time in contact with 
the sugar crystals than if the addition were made elsewhere. 

Mr. S. C. Smith said that during the past season, about 24 hours before 
emptying the crystallizers, he diluted the massecuite with about 100 cub. ft. 
diluted molasses at 38° B6. at 130-140° F. (64-60° C.), that is, about 10 per cent., 
and the purity of the molasses was the lowest obtainable, namely, 32-35°. Some 
of this diluted waste molasses was also introduced into the centrifugal with the 
massecuite. In his opinion, the main results are obtained in the pan, for if the 
massecuite has not been so treated as to have the right purity, Biix, and temper¬ 
ature, and also the right grain, its defects cannot be corrected elsewhere. It is 
fundamental to have the purity and the Brix of the No. 1 molasses at the closest 
possible point, and to attain this with the minimum of boiling back, in order to 
eliminate an excessive content of gums. At Puunene the limits of purit}^ of the 
massecuite are 50-56°, giving a waste molasses of 30-36°, and a sugar above 70° 
apparent purity. Low grades should be boiled rather hot as slowly as possible to 
give a hard grain. They should be cut as many times as the nature of the grain 
will allow, l)eing dropped between 98-99° Brix at us low a temperature as possible. 
He keeps the low-grade massecuite in the crystallizers 7 to 10 days before drying, 
and uses 12 jacketed apparatus and 18 single-shell. Oft. diam. and 20ft. long, 
having 1200 cub. ft. capacity. Mr. Lougher added that separating molasses 
from sugar in high density boilings is a problem for much thought and,experiment. 
The application of hot molasses, water and steam now used as thinning media, 
has yet to be modified, so that the time of drying is diminished, and no material 
increase in the purity of the final molasses results. 


An effort is being made in the United States to induce the Government to permit the 
wider use of saccharin, and the matter was recently brought before the Senate Committee 
of Agriculture. Replying to the plea of the President ot the Monsanto Chemical Works, 
of 8t. Louis, that a certain amount of the coal tar derivative be allowed to replace sugar 
for the sweetening of ** soft drinks,** Br. Cabl Alsbbho, Head of the Bureau of 
Ghemistry, Department of Agriculture, said in the course of his statement: ** In my 
jud^ent to permit the unrestricted use of saccharin would be contrary to public interest. 
It IS deleterious to public health, and it will debase the food supplv of the country as a 
whole. The best evidence of that statement is the fact that it will actually reduce the 
per capita consumption of sugar.” 


162 



Loss of Su|{ar occurring between Cutting and Milling.' 

By B. T. 'WX8TUGY. 

It has always been known that a certain amount of sugar is lost during the 
time elapsing between cutting and milling. Previous to carrying out the tests 
here described, the writer thought that after two or three days the cane did not 
lose any appreciable amount. He now has a different idea on the subject. 

In Hawaii this matter has never been given much attention, probably because 
the field and the mill are entirely different departments, one knowing very little of 
what the other is doing. The field men are interested in getting the cane to the 
mill as easily and cheaply as they can, while the mill men assume the product 
reaches them as quickly as possible after it is cut. 

It would appear that too little attention has been paid to this loss. The field 
men have concentrated upon larger crops, and the mill men upon larger extract¬ 
ions ; but it is bad business to devote much time and money to the growth of 
cane, and in a few days lose a good part of the sugar present in it. 

Thirty sticks of uniform Yellow Caledonia were divided into ten samples, 
which were subsequently ground on successive days, the weight of each lot being 
also taken from day to day. The figures are shown in the table reproduced 
herewith. 
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Other tests were carried out with P.1136, I.»ahaina, and H.109. In the case 
of Lahaina and H. 109, for example, the increase in the tons of cane required to 
manufacture a ton of sugar after two, four, and six days was: 0*07, 0*11; 1*37, 
0*43; and 3*48, 0*80 per cent, respectively for the two varieties. By combining 
the weight losses and the decline in quality, the loss of available sugar was calcu¬ 
lated to be after two. four, and six days for the same two kinds of cane: 5*7, 2*8; 
24*7, 12*2; and 41*4, 18*0 per cent, respectively. 

These losses are really less than might actually obtain, as the same formula 
for expressing the quality ratio was used for fresh and old cane alike. It is 
obvious that the fibre per cent, would increase as the cane dried up; while if the 
actual polarization per cent, had been determined in all cases, still higher losses 
would have been indicated. Moreover, not only is there a loss of sugar, but also 
a deterioration of the quality of the juice, making milling and boiling more 
difficult. 

It might appear from the figures given that Lahaina deteriorates faster than 
H.109; while o^er figures appear to demonstrate that Y.O. preserves best of all 

^ SummAry of a Paper presented to the Seyenteenth Annual Meeting of the Hawaiian 
Chemists* Association. 


m 







The International Susrar Journal. 


fotir tested. The writer is inclined, however, to believe that it is not the difference 
in the variety so much as the stage of ripeness and climatic conditions prevailing 
at the time the cane is cut. 

Although all the cane on a plantation cannot be brought to the mill within 
24 or even 48 hours after it is cut, the percentage of cane that is 36 hours old can 
be considerably reduced. The Hawaiian Experiment Station claims that the crop 
of the territory could be increased by 30,000 tons of sugar if the cane were ground 
one day earlier after cutting than at present. In the writer’s opinion this 
estimate is a very conservative one. 


Electricity in the Sugar Mill.' 

By E. P. aiBSOK 

A nuiiiber of papers have been presented before the Association on the subject 
of electricity in the sugar industry, and it has been agreed that the electrification 
of certain auxiliaries, such as pumps, crystallizers, conveyors, mixers, compressors, 
etc., is advisable. Many mills have installed such equipment or are contemplating 
doing so. We are not yet ready, however, to apply electric drive to the rolls, 
though some of the mills in Cuba have done so with satisfactory results. 

In all mill practice there should be standardization as far as possible. Applying 
this to our electrical installations, we find that it has its advantages. 

Alternating current, of course, should be standard. Alternating-current 
motors are more rugged in construction, require less attention, and are better suited 
for mill work than the direct-current motors. The initial cost per H.P. is less for 
both motor and wiring as compared with direct current. The time is not far off 
when all plantations on each island will be inter-connected by transmission systems, 
and this would only be possible through the use of alternating currei»t. It was 
only a few years ago that the various power companies on the mainland depended 
on their own power to supply their needs. We now find large districts so tied to¬ 
gether that any company within the district can be fed from one of its neighbours, 
thus assuring continual service to its customers. When all the mills adopt electri¬ 
fication, such connecting lines would, at times prove advantageous. 

Three-phase, sixty cycles should be the next standard. Three-phase is now 
a national standard; and sixty cycles gives a good combination of speeds for the 
motors. 

The question of motor voltage is a matter of opinion, and there are two possibili¬ 
ties, namely, 220 and 440. The writer prefers 440 as a standard. The cost of wiring 
materials per horse-power is almost half that of 220 volts; the motors above 25 H.P. 
cost less; and personal danger and fire hazard are no greater with 440 than 220. A 
man will take risks handling 220 volts, and the conditions may be right for a 
fatality, but more precautions are taken with 440, and thus accidents are few. This 
bnngs the power standard to S-phase, 440 volts, 60 cycles. The lighting should be 
110 volts. 

Of the two systems of installing wiring, namely, knob and tube, and conduit, 
the former is found in most mills in Hawaii, and consists of wires run exposed on 
porcelain insulators. The latter is a little more expensive to instal, but is by far 
the better method. Wiring work should conform in every detail to the electrical 
code of the National Board of Fire Underwriters. 

1A Paper (here abridged) presentedjto the 17th Annual Meeting of the Hawaiian Chemists* 
Association. 
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In laying out the wiring in a mill, proTision should be made for at least six 
separate circuits from the switchboard in the mill. Each of these circuits should 
extend to a main distributing cabinet, and from these cabinets separate lines should 
be carried to the individual motors. At the switchboard, each circuit should be 
protected by an oil switch that would trip automatically when the circuit is over¬ 
loaded. An ammeter should bo provided on each circuit, showing the current taken 
by that circuit. In the distributing cabinet a separate fused switch should be in¬ 
stalled on each line to the motor to allow breaking of the motor circuit, and the 
fuses will protect the main feeder should an excess load come on the individual 
motor line. Each motor should then be protected by a relay tripped switch. 
Motors developing H.P. and above of the squirrel cage type are furnished com¬ 
plete with this device; and when below this size, and when of the wound^rotor type, 
they can be provided with a relay-operated automatic oil switch. The above men¬ 
tioned relay is a magnet coil so wound that when the current taken by the motor 
rises above a certain predetermined value, the magnet plunger operates a trip and 
throws the switch to the off poKitioii. It also has the feature of time element, 
which allows for momentary overloads without operating the trip. An ordinary fuse 
blows the moment the current exceeds its rating, then comes the cost of fuse 
replacements. The relay, after tripping, drops back into position and the motor is 
ready to start as soon as the cause of the overload has been removed. 



The six circuits should be divided in the mill as follows : (1) Mill circuit, con¬ 
trolling shredder motor, knife motors, unloader motors, raw juice pumps, bagasse 
conveyors, car haul; (2) Boiling-house, controlling centrifugal motors, evaporator 
pump, juice pumps, conveyors, crystallizers, mixing tanks, washing machines; 
(3) Pumps, controlling condenser pumps, water supply ; (4) Shop equipment, con¬ 
trolling blacksmith shop, carpenter shop, machine shop, ice plant; (5) Lights 
controlling all mill lights; and (6) Outgoing lines, controlling all power to outside 
pumps, camps, rock crusher, etc., and to return-power coming from outside source 
into the mill. 

It is essential that the proper metering equipment be installed in order that 
each division of the plantation shall share its correct part of the manufacturing 
costs and line losses. In the sketch is shown the most advisable method of metering. 
A watt-hour meter records, on its dials, the total kilowatt-hours consumed. The 
mechanism is nothing more than a motor so designed that one revolution represents 
a certain amount of power passed through. This motion is transmitted through a 
train of gears and the kilowatt-hours are read directly on the meter (see sketch). 
There should be a watt-hour meter at No. 1 giving the total output of the mill 
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generators, another meter or meters at No. 2 giving the output of all outside souroes 
of power. The sum of these two will then give the total power generated. Meter 
No. 3 is used to determine the power sent into the mill from outside sources, and 
vice versa. Meters, 4, 6, 6, 7, 8, 9 and 10 give the total power consumed in the 
various departments. The sum of readings 1 and 2 will be greater than 4, 5, 6, 
7, 8, 9, and 10 by the amount equal to the line and transformer losses. These losses 
should be charged pro rata to the various departments. They will in some oases 
be as much as 16J per cent, of the generated power, especially where there is 
a large outside distribution system. The various departments within the mill should 
only share their proportion of the loss on the power delivered to it from the outside, 
for if the mill depended on its own generator, meter No. 1 should equal the sum of 
the readings of 3, 4, o, 6, 7, 8 and 9. The outside departments would then be 
charged as per reading on meter No. 3, and their losses would be the difference 
between 3 and 10. 

Each mill should be provided with proper portable testing equipment, in¬ 
cluding one polyphase indicating wattmeter, 5-10 amp., 150-300 volt scale; two 
portable current transformers capable of handling 1000 amps., and adjustable to 
several ratios; two portable potential transformers or multipliers'; one 5-ampere 
ammeter and one 150-600 volt voltmeter. 


Trade Notices. 

The Harvey Engineering Company, Ltd., Scotland Street Engine Works, Glasgow, 
have just issued a booklet of views of their works and manufactures, under the title of 
Peace Reoiganization.” In keeping with most other British manufacturers of sugar 
machinery, they were engaged during the war almost exclusively on the manufacture of 
guns and ammunition for the British Government, but since the Armistice they have been 
busily reorganizing their works for the manufacture of sugar machinery once more, and 
are now completely equipped for producing this class of machinery by the most up-to-date 
methods ; they are moreover now in a good position to undertake orders for every class 
of sugar machinery, and to give quick delivery. The illustratioiiH to this booklet include 
typical views of the firm’s engineering shops, and show some of the most notable of their 
war-time productions, including Hotchkiss quick-firing guns, 4'6in. field howitzers, 
18-pounder field guns, 16 in. naval proof shot, and armour^ motor cars on Holls-Koyce 
chassis. The firm’s well known designs of sugar machinery also figure among the illus¬ 
trations. 


Under the title of Hilger Instruments in Industry,” Messrs. Adam Hilger Ltd., 
76a Camden Road, London N. W. 1., have published an 8-page pamphlet which summarizes 
some of the many purposes to which instruments constructed by this firm are ]>ut. 
Polarimeters, it is pointed out, are applied to the control of various industries other 
than those of sugar and starch manufacture or of brewing, Iming in the service of 
manufacturers of tartaric acid, alkaloids, vegetable and essential oils, etc. Optically- 
inactive chemical products, as acetone and boric acid, can he estimated with the aid of 
this instrument by observing their efifect upon an opti(jally-active subtance. Kefructometers 
find use in factories engaged in the production or utilization of essential oils, mineral 
oils, vegetable oils and waxes, rubber, alcohol, leather, etc., etc. Messrs. Hilger, Ltd., 
make several other instruments of diverse application. Their wave-length spectrometer 
is of value in many directions, inter aha, for the quantitative control of dyeing tests, for 
the absorption of coloured glasses, and for the general study of illuminating sources. 
Their spectrographs are of considerable value in the examination of metals and ores ; and 
by means of type C, for example, it is possible to obtain a permanent record of the metallic 
constituents of a metal. Twyman’s apparatus for determining the annealing temperature 
of glass is of great importance in the manufacture of all kinds of glassware, including 
optical glass; while this inventor has also devised a viewer ” for the rapid examination 
of strain in glass. 


1 If the motors are 440 volts a 4:1 ratio is necessary; if 22o, these ti'ansformers are not needed. 
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Publications Received. 


Handbook of OoUoid Chemistry. By Dr. Wolfgaug Ostwald. Soooud English 
Edition, translated by Dr. Martin H. Fischer, with Notes by Emil 
Hatschek. (J. & A. Churchill, London). 1919. Price: Ids. net. 

There are several textbooks forming an excellent introduction to the important 
subject of colloid chemistry (certain of which have recently been introduced to the 
notice of our readers ‘); and Ostwald’s well-known handbook may be recommended 
to those desiring to pursue their studies further. A first English edition was 
published in 1915, being a translation of the third Gterman impression, but it was 
quickly exhausted. Yielding to pressure from the publishers, Dr. Fischer in 
America, and Mr. Hatschek in this country, co-operated in undertaking the 
preparation of this second English edition, though recognising that to make such 
a revision while the author was ** alive in another country ” (as the preface states) 
was a delicate as well as a difficult task. This situation, it was thought, could best 
be met by leaving entirely untouched those large portions of the text containing 
the author*s individual views, while adding **numerous paragraphs intended 
to bring to the reader various important advances in ci)lloid chemistry which have 
been made in 1912, such as have to do with the mechanical properties of colloids, 
more particularly their viscosity.** This work has been well carried out, and the 
result is a volume that cannot fail to l)e of value to the large number of workers 
in different branches of science and industry who recognize the importance of the 
part played by colloid substances in a variety of phenomena. 

Definitions and Standards for Food Products (including Sugars, Syrups, 
and Starch Glucose.) U.S. Deixirtmeut of Agriculture^ Circular 136. 
(Office of the Secretary, Washington, D.C., U.S.A.) 1919. 

Definitions and standards for food products are stated in this Circular as a 
guide for the official of the Department of Agriculture iu enforcing the Food and 
Drugs Act. Granulated, loaf, cut, milled and powdered sugars are defined as 
different forms of sugar, containing at least 99*5 per cent, of sucrose. Molasses 
is given as the prod act obtained after separating sugar from massecuite, containing 
not more than 25 per cfmt. of water, and not more than 5 per cent, of ash. * Ee- 
finers’ syrup or treacle also should not have more than 25 per cent, of water, but 
iu this case the ash limit is 8 per cent. Sugar cane syrup made by the evaporation 
of cane juice, t>r hy the solution of cane juice concrete, contains not more than 30 
per cent, of water, and not more than 2*5 per cent of ash. Starch glucose, so 
called anhydrous, contains not less than 95 per cent, of dextrose, and not more 
than 0 8 per cent, of ash. The “ hydrous ’* form may be of two grades, the first 
known as 70 sugar ” or brewers* sugar, containing 70 per cent, of dextrose and 
0-8 per cent, of ash ; and the second, called “ 80 sugar *’ “ Climax ** or “ Acme ** 
sugar, containing 80 per cent, of dextrose and not more than 1*5 per cent, of ash. 
Other products described include meats, milk products, grains, fruits and vegetables, 
edible oils and fats, tea, coffee and cocoa products, beverages, ami baking powders. 


Saving Steam in Industrial Heating Systems. Technical Paper 221; Depart¬ 
ment of the Interior, Bureau of Mines, Washington, D. C , U.S.A, 1919. 
(Government Printing Office, Washington, D. C., U.S.A.) Price: 5 cents. 

Large economies are frequeiith' possible in heating an industrial factory, and 
a source of easily preventabm loss often incurred is that of the use of live steam 
for purposes for which exhaust steam would he at least as satisfactory. This 
bulletin calls attention to some faults of design and operation leading to such an 
uneconomical use of live steam, and describes means for correcting them. 

Oarbon Black: A Bibliography. E. H, McClelland. (Carnegie Library of 
Pittsburgh, U.S.A.) 1920. 

11. 8. J., 1916, 39; 1919,189, m. 
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Nature of Enzyme Action W. M. Bay lias, M.A., D.Sc., F.E.S. Fourth 

Edition. (Longmans, .'Green & Co., London and New York). 1919. 

Price: 78. 6d. net. 

Bayliss’ monograph summarizes in a very complete and lucid manner our 
present knowledge of an important branch of biochemistry, and in this latest 
edition the text, and also the valuable bibliography, is brought up-to-date. 
Enzymes are defined as colloidal catalysts. By their use the living organism is 
enabled to bring about under ordinary conditions of temperature many chemical 
reactions which in the laboratory would require considerable heat and the use of 
powerful reagents. Their destruction by heat is in all probability due to their 
colloidal nature. It is believed that reactions catalysed by enzymes are reversible 
in nature, and many cases of 85 mthetic processes occuring under the influence of 
enzymes have been brought forward, leading to the impression that it is merely a 
question of obtaining the right conditions in order to obtain synthesis from all 
enzymes. Regarding the synthesis of sucrose b}’^ enzymes, Kobertson, Irvine, 
and Dobson* found that preparations of the enzymes in the leaf and stem of the 
beet caused the production of sucrose to the extent of (3 per cont. when allowed to 
act upon a concentrated solution of invert sugar ; while VlssER'* claimed to have 
observed a similar effect when invertase was allowed to remain in contact with a 
solution containing dextrose and levulose for some time. Several other aspects of 
this very interesting subject are dealt with by Dr. BaYLISS, such as the mode of 
action of enzymes, co-enzymes and anti-enzymes, in which fields important 
new discoveries have recently been made. A perusal of this volume is strongly 
recommended to all those interested in the study of biochemistry. 


At Manchester Univeisity it is proposed to establish a chair of colloidal chemistry, 
and £11,000 of the £26,000 required for this purpose has been siibscribed. 

It is reported that distillers in Scotland have made a definite move to produce power 
alcohol. They are conRi<lering a scheme for building new distilleries, in order to raise 
the quantity of alcohol from home production to 30 million gallons. 


In a paper read before the (Cleveland Institution of Engineers, Middlesbrough, 
IMr. E. Buky, of the Skinningrove Iron and Steel Works, stated that a large-scnle process 
has been worked out for the production of alcohol fiom ethylene, recovered from coke-oven 
gas. The yield is stated to be 1’6 galls, of alcohol per ton of coal carbonized. 


'I'hc Cantley beet sugar factory is to bo opened this year providing the East Anglian 
fanners are willing to place a sufficient acreage under beets. A minimum of 3000 acres is 
required and the English Sugar Beet Corporation, the owners of the factory, are pre^pared 
to pay 708. per ton for the roots It has been stated in the House of Commons that the 
(Government were not disposed to purchase Cantley, as its design and situation wx*re in their 
opinion unsuitable for their purpose. 


We regret to learn of the death on Januan’ 19th of Mr. A. Hi qh Bryan, the well- 
known sugar chemist, formerly chief of the U.S Bureau of Chemistry under Dr. H. W. 
Wii.KY. Mr. Bryan contributed largely to the literature of the cane, beet, and sorghum 
industries. Ho was a referee for the Association of Official Agricultural Chemists, and 
his vflrioiiB reports u})on methods of sugar analysis to this body constitute an important 
part of its published proceedings. _ 

Our contemporary, the Chemical l\ade Journal^ is also publishing extracts from 
past issues, in order to contrast the conditions in different industries with the present-day 
state of development. Under the heading of “Thirty Years Ago,” it recalls the work 
done at the Magnolia Plantation, Louisiana, on the application of the diffusion process to 
the extraction of juice from cane. “The practical result is that while previously the 
average yield of sugar per ton of cane was scarcely 145 lbs , it is now over 200 lbs. 
Moreover, there is already growing up a more scientific agriculture, a better knowledge of 
the problems of sugar manufacture, a more scientific method in the sugar-house, and the 
introduction of improved machinery ” 

1 Biochem JL, I. 268” ^ Zeitsch. f. phyHk. VI, 2bl, ** 1919, 65, No. 1608, 050. 
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Dstbbioration of Baoassib on Ksepino. (1) G. Loos and A- Schweizer. Archief 
voor do Suikerinduttrie in Nederlandteh^Indie y 1919^ 27% No. 87% 1772-1776* 
(2) C. Janssen. Ibid.% 1919% 37 y No. 42 % 1974-1976. 

(1) It is to be expected that bagasse should diminish in sucrose content on keeping ; 
but the authors claim to have observed such a rapid deterioration (even in the presence 
of antiseptic reagents) as to lead them to conclude that the sucrose content as generally 
determined may be far from correct. At one of the factories under their control, the 
bagasse from the last mill was sampled during live minutes, mixed, passed through a 
chopping machine and through a sieve with 4 mm. (J in.) holes, again mixed and lastly 
placed in a well stoppered bottle. Determinations of the polarization of the contents of 
the liottle were made at intervals, and it was found that after three hours the sugar 
content had fallen from 3*16 to 1*77, and after about six hours it had become 0. Neither 
chloroform nor formaldehyde entirely prevented this deterioration, though both were 
found to inhibit it in some degree. It therefore seems impossible to avoid the conclusion 
that the polarization of the bagasse is generally reported too low. Deterioration must 
have been going on since sampling, and indeed to some extent during the operation of 
milling. Its rate would depend upon the fineness of the bagasse, and it is remarked it 
would be interesting to ascertain how fine bagasse coming from a shredder behaves in this 
respect. 

(2) However, the observation made by Messrs. Loos and Schweizre is not confirmed, 
b}* Mr. Janssen. A sample was taken from the third mill, chopped and sieved, and placed 
in a stoppered bottle without any disinfectant. Analyses of the contents were made at 
frequent intervals, but no deterioration could be noticed before eight hours. It is there¬ 
fore concluded from this result that during the time necesssr}^ for sampling, chopping, 
sieving, etc , no a])preoiable diminution in polarization takes place. 

Pkopaoation of Cane Seehlings in Bauhahos. C. /I. Browne . La . Flantevy 1919 % 
1919 , 63 % 11 , 170 - 174 : 63 % No . 24 % 308 - 381 . 

During his recent visit to the British West Indies, Dr. Bkow’ne had the opportunity 
of seeing something of the work which has been carried out by Mr. John R. Bovbll, 
Director of Agriculture, Barbados, and he gives a brief account of some of the seedling 
expHriinents winch have been carried out theie. Cane seedlings were first discovered in 
Barbados in May, 1858, by Mr. J. W. Pauuis, the proprietor of Highland Plantation, 
though the possibility was denied at the time. Mr. Bovell, however, was influenced 
by Parkis* work, and in 1888 he noticed among certain grasses and weeds a number 
of grass-like plantlets which later developed into sugar-canes. In this same year he 
sowed several b(»xe8 of cane arrow spikelets, a number of which were found to germinate, 
and fiom that time to the present Mr. Bovell has continued each year to grow a large 
number of seedlings. 'I’his is done by sowing sticd from parent canes (selected for their 
yield, vigour, etc.,) in boxes about the end of November or the beginning of December 
in each year. When the young plants come up they are set out in pots, and, after 
attaining a height of eight to ten inches, are transplanted (usually in April) to a field 
provided with gutters for irrigation. In May of the following year the canes are 
examined, and those new varieties which from various characteristics (size, yield, etc.,) 
appear promising, are cut, weighed, and milled, the resulting juice being analysed. 
The stools of those canes which show a good weight and sucrose content are taken up, 
halved, and re-planted in a field that can be irrigated, while in the following December 
the canes are made into cuttings and planted. Varieties thus propagated and multiplied 
are grown each year in com])etition with the White Transparent and B.6450, the two 
standard canes for comparison. Those new varieties appearing favourable are cultivated 
on experimental plots in both red and black soil in different parts of the island, until 
subsequent tests lead to their rejection or adoption for further trial by planters on a small 

1 This Keview is copyright, and no part of it may be reproduced wlUioiit permission.— 
(Editor, l.SJ.) 
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estate soale. As an example of the elimmatioa following from this procedure, it may 
be mentioned that Mr. Bovbll in 1916 germinated 15,000 plantlets from cane seed; he 
potted 6,563 of these, and later transplanted 2,957 of the more vigorous; only 376 of 
the seedlings thus grown were considei*6d worth cutting, and of these 121 were regarded 
from their weight and sucrose content to be worthy of further experimentation. In¬ 
asmuch as seedlings often give returns at first which are not maintained later, the 
number of really promising canes after the five years* compHiison considered necessary 
is reduced to a very small number. This method for natural seedlings is also employed 
in the experiments with hybrid and self-fertilized seedlings. In the valuation of seed¬ 
lings, chief stress is laid upon the following field and factory characteristics : Germinating 
power ; behaviour under extremes of dr 3 me 88 and moisture; habit, as uprightness or 
recumbent; resistance towards insects and fungi ; period of growth ; productive power 
in tons of cane per aero; tonnage of tops; milling quality, whether rough or brittle ; 
fuel pioducing quality, depending upon the percentage of fibre; amount of expressible 
juice ; sucrose content of the juice ; and lastly, the purity of the juice. During the 
experiments carried out in the period 1914-18, results have been obtained from a hybrid 
seedling, B.H. 10(12), which are vastly superior to those of any other. It yields over 
40 tons of cane and 4*68 tons of sucrose per acre, and a normal juice of 22® Brix, 20® 
polarization, and 90*9 purity. Its fibre content is more than sufficient to heat the boilers 
and the excess of bagasse had to be stored. Other seedlings, as Ba. 6032, W. No. 2, 
B. 12,619, and Ba. 8069, have given good results, considerably better than those 
obtained with the White Transparent. 

Effect of the Oil Content of KxHArsT Steam upon the Efficiency of the 
Heating Surface. H. Claassen. ZeiUch. iw. deui. Zuckerind, 19/9, 1S8^165, 

In a certain factory in Germany the exhaust steam used for the evaporators was 
found to deposit oil on the tubes, although after leaving the engines it had been passed 
through a separator to eliminate most of this impurity. An examination of the multiple 
effect at the end of the season showed, however, that it was only those tubes opposite and 
close to the steam inlet that had become coated with the oil, and that in any case the film 
did not exceed 0*005 mm. in thickness. A layer of oil, as is known, exerts a marked in¬ 
fluence on the transmission of heat through a tube ; but under the conditions obtaining in 
practice, since the number of tubes which can become covered in this way are not great, 
the diminution of the efficiency of the total heating surface of the evaporator is quite 
inconsiderable. 

Influence on the Duration of Contact of the Scums with the Fiust Saturated 
Juice in the Beet Factory. VI, Stanek. Z^iUchrtft fur Zuekerinduntrxe %n 
Bohmen, 1918, 42, No, 6, 417’4^3, 

Many technologists consider that the sooner the scums are filtered from the first 
saturated juice in beet sugar manufacture the better, it being suspected that long contact 
results in the re-solution of some of the impuritiee. Laboratory and factory experiments 
made by the author disprove this, it being found that unfiltered first saturated juice in¬ 
creased in purity (from 93*3 to 94 1®) by being stirred at 86® C. for an hour, while the 
lime, ash, alkalinity, and the colour generally remained practically unchanged. Most 
noticeable also was the improved ease of filtration. It is suggested that the increase in 
the purity might be explained either by the decomposition of the tricalcium saccharate or 
the sucro-carbonate,*’sugar passing into solution, or else by the liberation of sugar 
adsorbed by the coUodial amorphous calcium carbonate, which during the stirring had 
become crystalline. It would seem that the latter cause was the more likely one, sine® 
the alkalinity had not increased, though the possibility is not excluded that an increase of 
alkalinity caused by the decomposition of the trisaccharate had been masked by a decrease 
in the same iactor by the decomposition of amides with volatilization of ammonia. Any¬ 
way, it is considered that stirring the first saturated juice for 30 minutes provides an 
easier means of obtaining scums that filter rapidly and **sweeten off’* readily, than the 
usual practice of separating with as little delay as possible. 
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PasPAKATiON OK GhtucoNio AciD FROM Stahch Glvoosb OR Imybmt Suoar. A. Hcrz/cld 
and G. Lenart. Z$%ttehrift d4» Vereim der deutsehen Zuekerinduatrie^ 1919, 
No. 758, m-m. 

In 1916 there was still a sufficiency of sugar in Germany, but a scarcity of acids as 
citric and tartaric. Experiments were therefore conducted by the authors with the object 
of endeavouring to simplify the preparation of gluconic acid, which (it was thought) 
might serve as a substitute for vegetable acids for use in certain foods and drinks; and 
the following method^ was elaborated: One part by weight of glucose (prepared from 
starch by hydrolysis), dissolved in 6 parts of water, is shaken with 1 part of bromine in 
a closed vessel for about two hours until the reagent has dissolved, after which the oxida¬ 
tion is completed by allowing the mixture to stand in a warm place for 24 hours. At the 
end of this time, the unchanged bromine is distilled off in vacua, heating being continued 
until the liquid commences to develop colour. When this occurs, the residue is diluted 
with water to about 350 times its volume, and the hydrobromic acid present exactly neu¬ 
tralized with sodium carbonate^; then a slight excess of calcium carbonate is gradually 
added at a temperature of 90° 0., the lactone formed during the distillation being broken 
up at the same time. After standing for two or three days at as low a temperature as 
possible, a crop of crystals of the calcium salt forms, and these are re-crystallized. It is 
stated that by working up the mother-liquors an almost quantitative yield is obtainable. 
Instead of starch glucose, invert sugar may be used, in which case only the dextrose is 
oxidized, so that the levulose can he separated by precipitation with lime, or can be con¬ 
verted to levulinic acid by boiling with dilute hydrochloric acid. Experiments on the use 
of chlorine instead of bromine for oxidation have also been made, and the result of these 
will be reported shortly. 


Dbtbhminatiok ok thk Calcivm Oxide op Milk-of>lim£. G. Lenart. ZeiUehrift dec 
Ventua der deuttchen Zuekerinduatrte, 1919, Noe. 756 and 764,1-15 MidS60-S61. 

Mategcck’s table^ correlating the sp. gr. and OaO content of milk-of-lime is generally 
acknowledged to be far from correct; while that of Lunoe and Blattner^ is considered by 
the author also to be unreliable, because it is based on determinations of the density using 
the hydrometer, and of the CaO volumetrically, both of which procedures are here shown 
to be untiustworthy under the conditions followed. Experiments are described show¬ 
ing the difficulty of obtaining reasonably exact results by means of the hydrometer, since 
the readings are influenced by the length and shape of the spindle, by the weight and 
width of the column of liquid in the cylinder, and by the degree of movement imparted to 
the liquid when making the reading. In Lunge's well-known work^ a method is described 
in which 26 c.c. of a 10 per cent, solution of the milk are titrated against N/1 HCl, using 
phenolphthalein as indicator, but if a pipette be used^for abstracting the portion for the 
assay rather considerable deviations will be found on carrying out a number of determina¬ 
tions, due of course to the greater or less amount of insoluble matter settling in the tip of 
the pipette while adjusting the volume to the mark. The liquid taken should therefore 
be rapidly abstracted by a wide-mouthed tube, and weighed. For the determination of 
the density of milk-of-lime, more reliable results are obtained by means of a pycnometer, 
and a glass or metal cylinder having a content of 600-1000 c.c., and covered, by a glass 
plate, gives sufficiently exact results. Using this apparatus, the author has constructed 
a new table showing the sp. gr., the B6., and the Brix readings, and the corresponding 
CaO and Ca (OH)a contents from 1*0086 to 1‘2196 (1’6 to 26*2° B6.) for 20°0., tempera¬ 
ture corrections being also stated for 30 and 40® C. 

^ Previous processes proposed had involved the use of alcohol or the oxides or hydroxides 
of the heavy metals for the ellmliiatiou of tlie hydrobromic acid. 

>The exact amount necessary being found by titration of an aliquot portion. 

^Oiterr.-Ungar. Zeitseh. Zuckerind., 1871, 12, 1718. ^IHngl. Polytech. J., 1883, 460. 

5Lunge-Keane: Vol. X, Pt. 1, 484. 
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Pabpaiiation op Caramel pok Colouring Sugars to conform with a obutaik Butch 
Standard Value. J , Penning. Sugar New », 1919 ^ 1, No . J, 18 ^ 2 S , 

Sugar entering the Japanese market is assessed for duty according to the Dutch 
Colour Standard; and under this system it is often necessary for manufacturers of sugar 
destined for Japan to add a solution of caramel to the crystals after pouring in the centri¬ 
fugals. This is done at the present time in Java in the case of sugars of a certain 
polarization; and for the guidance of those in the Philippines, who may he exporting 
sugar to Japan, Dr. Geerligs* directions for the preparation of a caramel for this purpose 
are reproduced, these being as follows: 120 kilos, of sugar, dissolved in 36 litres of water 
and 36 litres of lime water, are slowly boiled in a copper pan over an open fire, stirring 
meanwhile, and ladling off the scum from time to time. After about two hours, hot 
water is added, the fire withdrawn, and the clear liquid resulting from subsiding syphoned 
off and diluted to 100 litres. The temperature should not be allowed to rise above 100® C. 
As this method gives a product still containing a considerable amount of unchanged 
sugar, and having a purity of about 70° C. (not less than that of the molasses adhering to 
the sugars of olden days), it is considered by the author of this paper preferable ** to 
supply the market with a merchandize exactly identical with the one on the quality of 
which the Dutch Standard was originated.” He therefore advises adding milk-of-lime 
to molasses in a tank and blowing up with live steam, stirring all the time, “ smell and 
experience being relied upon to tell whether the product is cooked.” This should give a 
liquor having a Brix of 66° to 60°, which is diluted suitably.^ 

Attitude op the New York Sugar Trade Laboratory on the U.S. Bureau of 
Standards Value for the 100 ° point or the Saccharimbtbr. (1) C. A. 
Browne. Facts about Sugar , 1919 , 9, No , $ 4 , 470 - 471 . (2) F. J. Bates 

JhuL , 1919 , 9, No. ^ 4 , 471 . 

(1) Referring to the new value for the standardization of the saccharimetcr established 
by Bates and Jackson,® of the U.S. Bureau of Standards, it is stated that the directors of 
the New York Sugar Trade Laboratory (representing equally buyers and sellers of raw 
sugar in America) after careful consideration have voted against its adoption, foi the 
following reasons:— {a) That this new value has been criticized by European investigators,*** 
and has not been confirmed internationally, so that it would be exceedingly unwise to 
accept a standard that later might be abandoned, {b) Granting that there may be a slight 
error in the present standard, and granting that the new value of the Bureau may be 
correct, it is probable that no injustice is being done at present to the sellers of raw sugar, 
for the reason that the minus error due to the scale graduation is compensated by an equal 
(or greater) error due to the volume of the lead precipitate in clarification. If an error in 
the graduation of the scale exists, it should be corrected, and the true value fixed by inter¬ 
national agreement. Likewise, the error caused by the volume of the lead precipitate 
should be eliminated, either by dry lead acetate clarification as proposed by Horne, ^ or 
otherwise. This conclusion of the directors of the Sugar Trade Laboratory is in complete 
agreement with that expressed by Dr. Prinsen Geeuligs of Holland and other European 
authorities. 

(2) Mr. Bates stated that the only criticism of the work carried out by him and 
Mr. Jackson is a comment by Hkrzfeld “ about 150 words in length confined to a short 
discussion of several minor points involved in the preparation of the sugar used by the 
Bureau of Standards. Dr. Herzfeld merely conveys the idea of a possibility of the 
existence of a slight error due to these causes, and does not furnish the slightest proof that 
any error was made. On the contrary, all measurements and all contributory data 
developed since the determination of the constant by the Bureau have merely served to 
verify the correctness of the new value.” 

*In the commercial inamifacturc of caramel, a product Huitable for spirit colouring Is 
obtained by heating a cane sugar syrup at about 6o* Brix with sodium liydroxlde, and diluting 
with water to a specific gravity of about 1360. A beer caramel is generally made from starch 
glucose, wliicJi is melted, treated witli solid ammonium carbonate, and heated.—E d. I.ii.J. 

2 1917, 380. 3 J.SJ., 1919, 620. * J.S.J., 1919, 406. 
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Molasses CJtilizatiok, as Fuel, foh the Rbooyeky of Potash, foe the Manufactoeb 
OF Motor 8fikit (“Katalitb**), and foe the Production of a Gamf Fuel. 

S. S. Peck. Paper preiented to the 17th Annual Meeting of the Hawaiian ChetnieU* 
Aeeoeiation, 

In 1918 about 160,000 tons of waste molasses were produced in Hawaii, and of this 
60 per cent, was shipped to the mainland, 10 per cent, used for the recover}' of potash, 
7 per cent, fed to stock, 15 per cent, burned for fuel, and 8 per cent, was thrown away* 
At the Hawaiian Sugar Co.*8 factory, the by-product is burned for the recovery of potash 
in an apparatus designed by liALntN, the furnace being 3 ft. wide, 6 ft. long, and 6 ft 
deep. The molasses is preliuiinttrily heated in iron pans placed above the fires and over the 
fine, being fed from time to time into the 
furnaces, where it burns readily with the pro¬ 
duction of great heat. At present the plant 
bums seven to eight tons of molasses per day, 
producing about 1600 lbs. of ashes, orabout 460 
lbs. of potash; and at the Territorial Fair 
held in Honolulu this model was shown in 
operation, being awarded a first prize and a 
special award by the Commissioners. Con¬ 
nected with the molasses burner is an oven 
(shown in the sketch) for baking a mixture of three parts of molasses and one of bagasse 
(the latter being partly dried), an excellent fuel being obtained, which is preferred by the 
labourers to coal or wood. The oven is of brick, 6 ft. X l‘2ft. X 6 ft. high, so arranged 
with double walls and openings for circulation that the heat from the burner completely 
fills this chamber before going out to the stack. Its pans, 6 ft. square and 6 in. high, are 
placed on trays mounted on rails, so that they can be rolled into the oven through a large 
iron door. After 24 hours the contents of the pans (which are subjected to a heat of about 
450® F. (222®C.) is completely charred, and can be removed in a solid block. At the 
Maui Agricultural Co.’s plantation, a gasoline substitute, consisting of alcohol and ether 
(“ Natalite”) is being turned out at the rate of 350 gallons per day. A force of three men 
is employed, and the cost per gallon exclusive of the value of the molasses amounts to 
7*87 cents. A ton of the molasses xiroduces about 60 gallons of the motor fuel, and the 
value of the fertilizing elements remaining in the fermented wash is about ^8*00. 
Attention is directed to the possibilities of using molasses for the production of glycerin 
and acetone, details of which have already been published.* It is of some interest to give 
the values of the different products that may be produced from a ton of molasses under 
present conditions in Hawaii, without attempting to arrive at the actual profit that may 
possibly be derived from such methods of utilization, these being given as follows : 


1 . Hale to mainland, at $4’00, .. .. .. .. .. .. 4*00 

2 . Production of potash, 4 per cent, at 10 cents, per lb., .. .. 8 00 

3. Substitute for fuel oil .. .. •. . • .. .. • • 2*00 

4 . Stock feed. .. •• 40*00 

5. Motor spirit, at 26 cents per gallon, .. .. .16 00 

6 . Mo^r spirit, including potash recovery .. .. 23*00 

7. Camp fuel, coal being $*24*00 per ton, .. .. .. •• 14*00 

8 . (illycerin and alcohol at 18 and 36 cents, per lb. respectively .. 63*60 

9. Acetone and alcohol, former at 13 cents, per lb. ,. .. .. 22*60 


Cbntrifuoal Sbfarators. £. A. Alliott. The Chemical Age, 1919 ^ /, JVb. ^7, 717 - 718 . 

A resume is given of a lecture delivered at the Manchester College of Technology 
dealing with the following points inter aha :—Principle of the machine ; baskets; power 
and speeds ; swinging spindle centrifugals ; continuous centiifugals ; and other types of 

machines, as the Schaefer, Teh Mbbr, Elmore, Gee, and Suarflbs^__ 

I /, 5. J., 1019, 24H, ,*140, 412. 
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Dbtbemination op Suckosb in Canb Molasses by Walkek*b Double Polarization 

Method, using Dry Basic Lead Acetate Clarification. Alex Brodie. 

Paper preeented to the 17th Annual Meeting of the Hawaiian Chemiete^ Aeeoeiation* 
It will be remembered that in a method proposed a little time ago by H. S. Walker^ 
certain modifications were introduced, the advantages of which were claimed to be greater 
^ccuracy and greater convenience in operation. Clarification was effected by means of 
drg basic lead acetate (Horne’s process*), and the direct reading was made with a solution 
rendered acid by the addition of phosphoric acid, while inversion was carried out by 
adding hydrochloric acid to the liquid at 66-70® C., the flask being set aside for 15 minutes 
or longer.^ At the present time the procedure prescribed by the Hawaiian Chemists* 
Association for use in routine work in the factories of the Territory is a slight modification 
of Herzfeld*8 method, clarification being efiected with a solution of basic lead acetate; the 
direct reading read in the medium made alkaline by the excess of basic salt present; and 
inversion carried out at 69° C. for five minutes.' Mr. Bkodie has now carefully compared 
the results given by these two methods, using ** artificial molasses’* solutions containing 
sucrose (in known amount), invert sugar, and “impurities” (that is, lead precipitate, 
washed, decomposed with hydrogen sulphide, and again filtered). His results were 
interesting. He found Walker’s method to give figures 0 3 to 0*6 lower than the truth, 
due mainlj’’ to hydrolysis of the sucrose by the excess of phosphoric acid while taking the 
direct reading at the laboratory temperature Another source of error (though a much 
smaller one) was the presence of 1*4 per cent, of moisture in the dry basic load acetate, so 
that the use of 16 grms. caused a dilution of 0*2 c.c. (under the conditions of working) 
accounting for 0-02 or 0 03 of the difference indicated. It was shown that Walker 
prescribed a much greater amount of phosphoric acid than was necessary to precipitate the 
lead from solution and to restore the rotation of the levulose. When half the quantity 
recommended by Walker (i.c. 10 instead of 20 c.c. of a solution containing 100 grms. 
per litre) was employed, the results obtained were correct within the limit of experimental 
error. As to the H. C. A. method, it is considered to give results higher than the truth by 
0*2 to 0*4 per cent., due to the volume of lead precipitate. Concluding his paper, Mr. 
Bkodie stated that he regards Walker’s method when modified in the manner indicated 
(that is using half the prescribed amount of phosphoric acid) as preferable to the H. C. A. 
method now in use. It eliminates the error due to the lead precipitate (Horne’s dry 
basic lead acetate being used); it gives a light coloured solution fur the direct polarization 
(wfiich is not always the case when other methods are followed); and lastly it enables the 
inversion reading to be made in a ^ instead of in a J normal solution. 


Ubsults of Field Experiments with cane in 1917 and 1918. J, Kuyper, Archie/ 
voor de Smkerindustrie in Nedvrlandsch-Jndxe^ 1919^ 37^ 2^45-2320. 

During the past year a large number of new varieties have been raised by the artificial 
fertilization of cane, and the results to date prove the variety EK 28 superior to any other 
selected. It grow best of all on most soils, its only drawback being that it does not grow 
so well on wet soils. On such fields the variety 247 B remains the best so far. EK 28 and 
EK 2 have a distinctly higher production than 247 B, the other new varieties having about 
the same. The characters of 38 varieties are discussed in this article, jit is shown on 
which soil they should be planted ; under which conditions they are best cultivated; and 
their power of resistance to drought and bad conditions. It is stated that the best varieties 
for Java are now EK 28, EK 2, 247 B, DI 62, 100 POJ, SW 3, and 90 F. The older 
black Oheribon cane has almost quite disappeared from cultivation. In regard to nitro¬ 
genous manures, sulphate of ammonia shows the best results. It is somewhat 
better than nitrate of potash on most soils, and always better than cyanamide. Beancakes, 
dried blood, animal meal, are all rather good nitrogenous manures, but less preferable. 
Stable manure and filter press-cake are of very low value as nitrogenous fertilizers. 
Stable manure is good as a phosphoric manure. Bagasse ash has some value on different 


\ J.iS. J.. 1917, 31. * 1919, 406. »It may therefore be regarded as a compromise between 

the Herzfeld and Steuerwald methods of inversion. See 1919, 304. 
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types of soils. Molasses is very good on coarse sandy soils. In discussing sereh disease, 
the question of the use of cane cuttings from the mountains and lower regions for planting 
material is dealt with in detail. Tops of full-grown cane and cuttings from plant cane 
from higher lerels have the same value if healthy. In places where sereh is prevalent 
one should be careful not to use tops, since these are easily attacked on bad soils. Healthy 
cuttings from the mountains may become diseased as well as healthy tops. Cuttings 
attacked by yellow stripe disease give a lower yield of sugar than healthy cuttings; 
though cuttings thus infected may still give a rather good crop in the case of certain 
yarieties. Binding the cane stalks together as a measure against falling cane had no 
result, it being shown that as a rule the yield from these is lower than from unbound, 
stalks. Trashing of cane did not improve the sucrose content. Small variations in the 
manner of tilling the soil and in planting the canes gave on the average smaller differences 
of yield than the variations in production caused by meteorological conditions. One must 
remember, however, that the tillering of the soil and the planting of the cane is carried out 
in Java in a very careful manner. 


Examination op Hkrzpeld’s Double Polarization Method op determining Sucrose, 

AND THE Kb-K8TABLI6HMBNT OP THE FaCTOR FOR CALCULATING THE RiSULT. 

Richard F, Jackson and Clara L. Gillis^ Facts about Su^ar^ 1920, 10, 

Xo, o, 9 O 0 

In effecting inversion in the lierzfeld modification of the double polarization method 
of determining sucrose, oO c.c. of the solution, containing 6 c.c. of concentrated hydro¬ 
chloric acid (1*188 sp. gr.) and 26 c.c. of water, are raised to 68-70® C. in 3 to 6 minutes 
maintained at that point for 6 minutes, cooled rapidly, and finally read in the 200 mm. 
tube, preferably at 20*^0. This procedure has been examined by the authors (who are 
attached to the Bureau of Standards. Washington). As the result of their experiments, 
they come to the conclusion that a total time of heating of 4j minutes is sufficient, and 
that 8 to 10 minutes as proscribed by Herzfeld is too long. They have measuied the rate 
of the decomposition of invert sugar in the presence of hydrochloric acid at different tem- 
peratims, and have found it large enough to he the cause of “considerable error.’* They 
therefore consider a teiiiptjrature of 60° C. to he more suitable than that prescribed by the 
German chemist. 

These authors have also carried out experiments dealing with the re-establishment of 
the factor /in the formula for the calculation of the sucrose percentage, in which 2> and 
I ore the direct and inversion readings respectively, namely {D — /) 100jf. Herzfeld’s 
value for a concentration of 13 grms. per 100 c.c. is 132*66 ; hut “ applying the conditions 
most suitable for obtaining complete inversion, and for avoiding the decomposition of 
invert sugar** they hare found as ihe average of eight tests the factor 133*26, using 6 c.c. 
of 1*188 hydrochloric acid, and making the reading at 20 ® C. llerzfeld*s value of 132*66 
is concluded to be in error. It is well recognized that the presence of hydrochloric acid 
influences the rotation of a solution of invert sugar, and according to the authors this 
effect can he expressed by the foimula — 32*00—0*126 C, in which C is the number of 
c.c. of 1: 1 hydrochloric acid in 100 c.c. of solution, the temperature being 20°. Similar 
measurements were made witli other reagents, and it was found that the effect of hydro¬ 
chloric acid could he duplicated by neutral salts. Thus, 2*316 grms. of sodium chloride, 
2*461 of potassium oxalate, 1*761 of calcium chloride, produce the same effect as 16 c.c. of 
6*34 normal hjdrochloric acid. It is therefore proposed to add 2 grms. of sodium chloride 
to the solution used for the direct reading, in order to eliminate the error caused by the 
presence of invert sugar in the product under examination. Four methods of analytical 
procedure have been elaborated by the authors, each of particular application. Later a 
bulletin giving details of their experiments will he published, the present communication 
being only a preliminary report. t x» n 
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UNITED STATES. 

Frbparation op Carambl.s Arnold Daniel, of Oharlottenburg, Q^ermany. 1,316,019. 
Patented» September 16th, 1919. 

A carbohydrate is heated with acetic acid and a dehydrating agent, as acetic anhydride 
or sodium acetate. For example, 100 kg. of dry beet sugar are dissolved in a solution of 
10 kg. of acetic acid (99 per cent.) containing 10 kg. of sodium acetate, and boiled for 
six to eight hours, or for a shorter period under pressure. Lastly, the caramel is precipi¬ 
tated from solution by means of sodium carbonate or sodium hydroxide. 


Beet Harvesters. (1) Robert L. Merchant, 1,315,381, Patented, September 9th, 
1919. (2) Joseph £. Wyckoff. 1,322,389, Patented, November 18th, 1919. 


Beet Harvester. Matsiinosuke Kanzaki, 1,328,231. Patented, January 13th. 


Beet Topper. Morgan A. Green, 1,321.737, Patented, November 11th, 1919. 


Beet Topper. Robert J, Johnson. 1,327,760. Patented,;January 13th, 1920. 


Beet-pulling Machine. Conrad Esping, 1,323,683, Patented, December 2nd, 1919. 

Chocolate Hefinbrs’ Roll. Alonzo L, Bausman, 1,321,801. Patented, November 
18th, 1919. _ 

Chocolate-coating Machine. Alonzo L, Bausman. 1,323,948. Patented, December 
2nd, 1919. _ 

Drying Starch Solutions. Richard W. G. Stutzke, 1,320,719. Patented, 
November 4th, 1919. 

Moulds pok Crystallizing Sugar. Raymond E, Daly (Assignor to the American 
Maize Products Co,). 1,312,308, Patented August 6th. 1919. (Kight figures.) 
A device, which the inventor terms the “ sugar table,is described, the purpose of 
which is to provide a series of moulds with detachable sides, in order that the product may 
be removed in the form of slabs. The series of moulds is so arranged as to provide a 
maximum capacity in the smallest space, while being at the same time conveniently 
accessible to the workmen. 


Filter-leaf Construction. Ernest J. Sweetland. 1,323,421. Patented, December 
2nd, 1919. _ 

Starch Adhesive. Victor G. Bloede. 1,324,332, Patented, December 91h, 1919. 

For the production of a refined or modified starch, the raw starch is heated to a tem¬ 
perature approximately between 300 and 400°F. (149° and 204°C.) for 30 to 60 mins., 
time and temperature being so regulated that the product at the end of the operation 
remains practically insoluble in water. 

^ Copies of specifications of patents witli their drawings can be obtained on application 
to the following(/nifed Kingdom: Patent Office, Sale Branch, 25, Southainptoii Buildings, 
Chancery Lane, London, W.C. (price, 6d. each). United Utatee - Cointuissioner of Patents, 
Washington, DC. (price 6 cents each). Prance: Llmprinierie Nationale. 87, rue Vieille du 
Temple, Paris (price, Ifr. 05 c. each). 

* Also U.K. Patent, 137,339. 
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Evaporator, proyidino Means por thb Prevention ok Entrainment. IVm. E 
Garrigues and John C Guenthner (Assignors to Wm* Garrigues & Co., 
Inc., of New York). 1^317^488. Patented, September 30th, 1919. One 6gure). 

In a previous patent a evaporator having a calandria provided with various improved 
details of construction was described. ^ In the present specification means are disclosed 
for the prevention of entrainment. The upper portion of the evaporator is connected by 
means of an elbow pipe ^4^ separator S5 and pipe connexion £6 with a condenser £7^ 

vacuum being maintained in the system 
as by means of a vacuum pump £8^ con¬ 
nected to the condenser by a pipe £9. 
The condenser is connected by a pipe to 
the usual hot well SJ. Liquid rising with 
the vapour from the inner tubes 1£ of the 
calandria is deflected by dash plate 16 
towards the periphery and falls into the 
outer tubes IS in which it will descend, 
move towards the centre in the bottom 
space 7 and then rise through the inner 
tubes, so that there will be a continuous 
circulation as long as liquid remains in 
the apparatus. Crystals formed in the 
liquid will be swept along the bottom 
plate 6 of the evaporator toward the 
centre by the current of liquid and will 
drop into the collecting vessel 10. The 
separating vessel £5 is provided with a 
screen 35 and has an upwardly extending 
pipe S6 in its upper portion leading 
through connexion £6 to the condenser. 
Vapour entering the separating chamber 
from connexion £4 passes through pipe 
36f while any liquid which may be carried 
with the vapour will fall through screen 
35 and through the tube 37 extending into 
a liquid seal in the open vessel 38. Pipe 
37 is of sufficient length to balance the 
vacuum in the system, and may be filled 
with water. Liquid dropping through the separating chamber and pipe 37 will appear 
in the liquid in vessel 38 and thereby provide an indication of the manner in which the 
process is being carried out. Vessel 38 may be connected by pipe connexion ^.9, with pipe 
S£f so that when desired the liquid may be dniwn into the evaporator. 

MACBitATiNO Bagasse. Charles McNeil. l^S£8t090. Patented, January 13th, 1920; 
also IT.K. Patent, 116,521. * 

Synthetic Puouuction of Aloohoi.. Theodor Lichthenhahn, of Basle, Switzerland. 
1,311,824. Patented, July 29th, 1919. 

Ethyl alcohol is obtained by the reduction of acetaldehyde with hydrogen in tho 
presence of a catalyst ; but the hydrogen is used in such excess (at least six times the 
theoretical amount) that the heat of the exothermic reaction is so conducted away by this 
gas, and the temperature of the reaction chamber is kept at the optimum for a favourable 
reaction without any decomposition of acetaldehyde. 

^ U S Patent, 1,289,735 ; 1920, 60. 

»1919, 41, 
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UNITED KINGDOM. 

Two lioLLBB Oan» Mills. John Wilson, of Dennistoun, Glasgow. 1S7,SS7 (St,879J* 
Date of application, December 31st, 1918 ; complete accepted, January 16th, 1920. 
(Six fij^ures). 

In this invention the rollers, which are of equal diameter, are actuated in such a way 
that the peripheral surface of each pair moves at a greater speed than that of the imme¬ 
diately preceding pair, the first pair coming into contact with the cane having the lowest 
peripheral speed. In addition, each pair of rollers, when the surfaces of such rollers are 
plain or fluted, is so actuated that the peripheral speed of the upper roller is slightly greater 

than that of the lower. Iteferring to figures I and 2, 
it will be seen that the mill illustrated consists of three 
pairs of rollers. The primary power is applied to the 
shaft yl, revolving at a comparatively high speed, 
and is transmitted to the shaft jff through the reduc- 
. tion gear wheels C, /), and F, the final speed of 
the shaft B, being that at which the centre crushing 
roller rotates. Between the wheel F and the mill 
roller, a toothed pinion O is interposed, on the shaft 
B. Gearing with this pinion are two idle pnions I 
and Jy these gearing in turn with pinions K and L 
respectively. The shaft B, and the shafts keyed to 
the pinions K and X, are continued beyond the 
l>earings in which they are carried, at the end next 
to the crushing rollers, so that they can be connected 
thereto by the usual tail bar and coupling boxes, 
'i'he bearings, which support the shafts attached to 
the gear wheels mentioned, rei»t upon mild steel 
fliannels XT, which are erected at an angle to the 
horizont'il plane, con’esjwnding to the angle at which 
the crushing rollers are set up. 'Ihe number of the 
teeth in the pinion K is less, and those in the pinion 
X greater, than that in the pinion Q, The interven¬ 
ing idle pinions I and X, have the requisite number 
of teeth to bring the centres of the pinions XT and X 
into a line coinciding with that of the respective 
rollers which they actuate. The variation in the 
number of teeth of the pinio-os XT, G, and X is so 
arranged as to give the desired variation to the 
peripheral speed of the crushing rollers, this being accelerated as the crushing progresses. 
If the number of crushing rollers employed be more than three pairs, the power is transmitted 
through the primary reducing gear to an additional pinion similar to pinion O, and 
distributed therefrom to the extrarollers in the same manner as described. 


Decolorizing Sugar Liquors ry Filtration through Alumina or Magnesia. 

John J. Hood, John Clark, and Percy G. Clark. 134,607 (18,04^). 

Application date, November 4th, 1918; complete accepted, November 4th, 1919. 

Sugar liquors are decolorized and freed from mineral substances by means of granu¬ 
lated alumina or magnesia. The precipiUted hydrates of aluminium and magnesium may 
be used, or analogous substances occurring naturally, such as bauxite or magnesite. In 
any case, the material is ignited and granulated, and may be mixed, before ignition, with 
carbon or carbonaceous materials. I’he liquors to be treated may be filtered through the 
material, or agitated with it, and filtered in a filter-press. Aluminium nitrate or chloride, 
or calcium or sodium phosphate may be added to the liquor beiore treatment. When the 
efficiency of the decolorizing agent has become exhausted, it is washed free of sugar, and 
re-ignited to dull redness with exclusion of wr. 
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Bvaporation of Sybvp fok thb Pboductxon of PowBBRiD 6 uoae. Edward Shaw , 
136^661 (21^386). Date of application, December 19th, 1918; complete accepted, 
December 19th, 1919. (Three figures). 

This invention concerns 6\*aporating apparatus of the t^pe in which the liquid is forced 

through a spiral passage surrounded by an outer wall 
which is heated by a steam jacket.^ When using 
apparatus of this kind, althoug^ighly satisfactory for 
treating many liquids in the case of some a deposit is 
likely to form on the outer heated wall, which on 
becoming overheated results in the colour or flavour of 
the preparation being impaired. Therefore, the outer 
heated wall is provided with a scraper, llie spiral 
passage is iormed between inner and outer tubes a, 
Fig. I, by a spiral web e on the inner tube e<, and the 
tube b is heated by a jacket /, as shown in horizontal 
section in Fig. 3. The 8crax>erB a consist ol slightly 
curved strips of spring steel loosely C/Onnected to web 
c by pins e. The inner tube with the attached scrapers 
is rotated or oscillated about its axis, e.g, by means 
of worm gearing /, m. The liquid flows downwards 
through the spiral passage into*a separating chamber, 
from which the steam is withdrawn through the tube a, 

PiionuoTioN OK Glyceuin by Fbkmbntation. * John /?. Eoff, of Washington, 
IT.S.A. 133,374 (11,948), Date of application, July 2l8t, 1918; complete 
accepted, October 16th, 1919. 

Filteh Pkbss Plate. William O. Masoni 134 415 (31^231), Date of application, 
December 19th, 1918; complete accepted, November 6th, 1919. (Two figures). 


Filtbk-Pkbssks. Ralph W, Webster, 135,976 (21,057), Date of application, Decem¬ 
ber 17th, 1918 ; complete accepted, December 11th, 1919. (Eight figures). 


Cooling Chocolate, Cocoa Butter, etc. Emile L, A, Savy, 124^196 (4047), 
Application date, February 18th, 1919; complete accepted, November 6th, 
1919; convention dah^ (France), March 13th, 1918. (Six figures). 


C<»NFECTioNBKT INSTALLATION. David McGrcgor Stewartt of Glasgow. 137,263 
(21,708). Date of application, September 4th, 1919 ; complete accepted, January 
8 th, 1920. (Two figures.) 

In regard to a confectionery dipping installation, claim is made for the disposition of 
the pot-heating madia in a conduit, the outlet end of which leads to the atmosphere, and 
the inlet end of which is associated with a draught-promoting fan. Lateral walls of the 
conduit serve to fence the burners from the operation. 


Production of an Improved Fertilizer. Paul Radmann, of Stockholm, Sweden. 
137,171 (5477). Date of application, March 6th, 1919; complete accepted, 
January 8th, 1920. 

Claim is made for a method of making a fertilizer, consisting in heating a mixture of 
mineral suhstance containing alkalis, especially potash (as felspar), gypsum, and lime¬ 
stone, in the proportion of 1: 0*25 to 1*0; 3 respectively to a temperature of 1000 to 
1260^ 0., that is, below the point at which this mixture fuses. Instead of washing out 
the soluble alkali, the mass is disintegrated and applied in this condition. 

1 See also LS.J,, 1016, ;95; 1919, 697. 

•See also U. S. Patent, 1,288,398 ; LS,J,, 1919,471. 
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Hkatino OB Cooling Chocolatb. Jos, Baker & SonSt Ltd*, and Wtn, E* Prescott, 
of London. 131,4^5 {15,766), Date of application, September 27th, 1918; 
complete accepted, August 28th, 1919. (Four figures). 


Manufacture of Alcohol prom Acetaldbhydb. Elektrizitdtswerk Lonza, 
184,0^1 {19,573), Date of application, August 8th, 1919; complete accepted. 
December 11th, 1919 ; convention date (Switzerland), October 27th, 1918. 

It is known that alcohol is made by passing vapoours of acetaldehyde and hydrogen 
over a contact body, and if care be taken to exclude acetic acid or substances likely to 
form it, as oxygen, a particularly high yield may be obtained. However, if all oxygen 
be excluded the alcohol produced contains ether, which is objectionable when the spirit is 
intended for certain purposes. In this specification it is claimed that this difficulty may 
be avoided by passing over the contact body a mixture of acetaldehyde, excess of hydro¬ 
gen, and up to 0*3 per cent, of oxygen, after which the process proceeds according to that 
described previously^ that is, removing the heat of reaction (at least in part) and after 
separating the alcohol formed returning the excess of hydrogen to the operation by means 
of a circulating device. 


Fermentation op Cellulose Power Gas Corporation, Ltd., and Herbert 
Langwell. 134,^65 {15,943). Date of application, October Ist, 1918; com¬ 
plete accepted, November 3rd, 1919. 

Under the following five conditions the fermentation of cellulose is sufficiently com¬ 
plete and rapid to be used for the manufacture of acetic acid, combustible gases, ammonia, 
etc. ;—(1) Tlie mass is aerated; (2) the natural symbiosis of organisms is maintained by 
correct inoculation and agitation or insulation ; (3) the mass is kept substantially neutral 
(as by the presence of calcium carbonate); (4) the correct temperature and other factors 
are maintained ; and (5) a vigorous fermentation is produced at the beginning by adding 
a soluble carbohydrate as a “primer.” 


UNITED KINGDOM COMPLETE SI'ECXFICATION ACCEPTED.* 

Manufacture of Glycerin from Sugar Vereinigte Chemische Werke Akt-^Ges, 
138,099; 138,338-31 (I 84 I; 1974-77). April 12th, 1916; April 22nd, 1916. 

Filter-Presses. Soc. Anon, des Etablissements A. Olier. 138,317 (31,928), 
January 31st, 1919. 

Filters. A. R. Peck, 138,657 {17,256). October 22nd, 1918. 

Evaporators. Metallbank u. Metallurgische Ges. 138,871 {3895). February 27th, 
1915. 

Heat-Interchanobrs. Griscom-Russel Co, 138,870 {3830), February 8th, 1919. 

Bectifyino Apparatus. E. Barbet et Fils et Cie. 138,869 {3707). February 8th, 
1919. 

Treatment of Fibrous Plants for Conversion into Cellulose for Paper Making. 
Soc, Anon, des Etabl. A, Olier, 138,911 {4213), February 11th, 1919. 

Manufacture of Decolorizing Carhon. C. S. Hudson. 139,156. February 15th, 
1919. 

1 United Kingdom Patent, 120,163, see also 1919, 141, 144, 684. 

*The date given is that of application. * United Kingdom Patent, 16,198 of 1914. 
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The Sugar Consumption of the United Kingdom. 

The Royal Commission’s Distribution. 


Below we give figures compiled by the Eoyal Commission on the Sugar 
Supply, showing the consumption of sugar in the United Kingdom duiing the last 
three years. These figures do not quite tally with those supplied by the Board of 
Trade in their monthly statistics, as given on page 63 of our January issue; but it 
will be noticed that privately imported sugar is not included in the total while 
nearly 20,000 tons of sugar is included in 1919 though only allotted in 1920. 
However the total in each set of figures does not differ by more than a few 
thousand tons. 


For 

1915 

1918 


1919 

TONS 

TONS 


TONS 

Domestic use, Catering, etc. 

.. 1,194,000 

679,288 


790,881 

War Office and Air Mini 8 t^ 3 ^. 

44,000 

82,068 


23,215 

Admiralty.. 

12,000 

8,092 


Navy and Army Canteen Board 

• • • • *** • • 

4,680 


2,474 

Wholesale Jam Manufacturers .. 

130,000 

216,828 


200,652 

Condensed Milk 

20,000 

21,368 


24,964 

Drug Manufacture. 

6,834 

3,417 


7,490 

Confectionery .. 

151,632 

41,760 


166,198 

Pastries. 

60,172 

16,043 


65,952 

Biscuits. 

22,368 

6,592 


24,617 

Candied Peel . 

4,612 

1,163 


5,065 

Mineral Water. 

20,800 

6,200 


22,798 

Other Beverages (Excl. Beer) 

7,380 

1,846 


8,089 

Other Mainifnctures .. 

32,224 

8,056 


35,320 

Domestic Preserving 

.. {tn Domestic) .. 

18,012 


64,459 

Syrup Manufacture ., 

39,267 

74,496 


68,066 

Brewing 

73,209 

22,049 


60,855 

Sales without vouchers, losses, etc. 

.... — 

1,068 


34,129 


1,818,488 

1,109,906 


3,696,004 


Notes. 





1915.--.l’he8c figures are based primarily upon the results of the enquiry instituted at the 
inception of the rationing scheme. 

1918. —These figures are the result of the fir^t year’s rationing, and cover the period Slat 

December, 1917—28th December, 1918. 

1919. —These figures are the result of the second year’s rationing, and covHr the period 30th 

December, 1918—27th December, 1919, and include 19,626 tons the allotment of 
which was delayed until 1920. 

Domestic Ration. 

30th December, 1918 — 26th January, 1919 — 8 oz. weekly^ \ 

27th Januar>% 1919 — 27th September, 1919 — 12 oz. weekly f Average 

29th September, 1919— 11th October, 1919— 6 oz. weekly ( 10*61 oz. 

13th October, 1919 — 27th ^December, 1919— 8 oz. weekly / 

Privately imported sugar, sold for manufacturins: purposes other than Syrup and 
Invert making, is not included. 
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United Kingdom. 


IMPOK'J'S AND EXPORTS OF SUGAR. 
IMPORTS. 



Onr Month bndino 

Two Months ending 


February 29th. 

February 29th. 


1919. 

1990. 

1919. 

1920. 

TJnkkpinbd Sugars. 

Tons. 

Tons. 

Tons. 

Tons. 

Bussia. 

.... 

• • • • 

.. • • 

.... 

Germany .. 

.... 

.... 

.... 

.... 

Netherlands . 

.... 

.... 


.... 

Belgium. 

.... 

.... 

• • • a 

.... 

France . 

.... 

.... 

.... 

.... 

Austria-Hungary. 

.... 

.... 

.... 

.... 

Java . 

3,839 

.... 

7,299 

148 

Philippine Islands . 

• • • • 

.... 

.... 

.... 

Cuba ... 

11,365 

48,162 

50,201 

76,319 

Dutch Guiana. 

609 

.... 

927 

.... 

Hayti and San Domingo .. 

.... 

.... 

.... 

.... 

Mexico . 

• . • • 


.... 

.... 

Peru . 

3,477 

2,260 

12,616 

12,485 

Brazil . 


2,618 

.... 

4,024 

Mauritius . 

18,464 

44,811 

35,286 

56,291 

British India . 

. • • • 

148 

«... 

1,386 

Straits Settlements . 




.... 

British West Indies, British 





G iiiana & British llondunis 

244 

6,007 

1,764 

10,212 

Other Countries . 

• • • • ' 

3.684 

12 

4.605 

Total Baw Sugars. 

37,898 

107,690 

108,106 

168,470 

lixPiMBu Sugars. 





Kussia , «.. .. 

.... 

.... 

.... 

.... 

Germany . .. 

.... 


.... 

125 

Netherlands . 

.... 

11 

.... 

982 

Belgium ... 

.... 

211 


293 

France . 

16 

1 

16 

1 

Austria-Hungary . 


.... 

.... 

19 

Java . 

3,532 

7 

3,532 

7,420 

United States of America . • 

I 13,978 

11,967 

26,727 

44,422 

Argentine liepublic . 

4 

1 

6 

2 

Mauritius . 

• • • • 

•.. • 

.... 

*. . • 

Other Countries . 

100 

1,904 

139 

_ 6,741 

Total Befined Sugars .. 

17,689 

14,108 

30,481 

60,006 

Molasses . 

14,272 

6,628 

16,643 

13,655 

Total Imports. 

69,799 

128,480 

156,169 

887,080 

EXPOKTS. 

British Bmpinku Sugars. 

Tons. 

Tons. 

Tons. 

Tons. 

Denmark . 

.... 

.... 


.... 

Netherlands . 

.... 1 

1 


2 

Portugal, Azores,and Madeira 

.... 1 

.... 


.... 

Italy . 

.... J 



.... 

Canada . 

.... • 

.... 


.... 

Other Countries . 

97 1 

27 

203 

56 

Foubion & Colonial Sugars. 

97 

28 

203 

68 

Befined and Candy. 

30 

101 

30 

831 

Unrefined . 

38 

6 

57 

1,228 

Yarioiis Mixed in Bond.... 

• • • • 

.... 

.... 

.... 

Molasses . 

3 

90 

10 

478 

Total Exports. 

168 

224 

800 

8,096 


Weights calculated to the nearest ton. 
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United States. 


fWilhU 4 Gray, 4e.J 
(Ton* of 2,240 lb*.) 

Total lieceipts January 1st to February 19tb . • 

Belireries ,, . 

Importers’ Stocks, February 18tb. 

Total Stocks, February ISth . 

Stocks in Cuba, February 18th . 

Total Consumption for twelve months 


1920. 

1919 

Tons. 

Tons. 

390,420 . . 

329,279 

390,420 . . 

329,279 

67,852 . * 

52,769 

282,198 .. 

386,140 

1919. 

1918. 

,067,671 .. 

3,495,606 


Beet Crops of Europe. 


(Willetl ^ Gray*9 EttimaUa to Febrmry 11th^ 1920.) 


Harvesting 

Period. 

Germany.Sept.-Jan... 

Czecho-Slovakia, Hungary and Austria.... Sept.-Jan... 

France.Sept.-Jan... 

Belgium . Sept.-Jan... 

Holland.Sept.-Jan... 

Russia (Ukraine, Poland, etc.).Sept.-Jan... 

Sweden... ...Sept.-Jan. . 

Denmark .- .... Sept.-Jan... 

Italy........ Sept.-Jan... 

Spain.....Sept.-Jan... 

Switzerland.Sept.-Jan... 

Bulgaria .....Sept.-Jan... 


1919-20. 1918-19. 

Tons. Tons. 

760,000 1,411,900 

700,000 700,000 

170,000 110,096 

125,000 76,000 

200,000 173,436 

360,000 700,000 

160,000 127,467 

160,000 144,600 

160,000 100,000 

120,000 136,000 

4,000 4,000 

15,000 16,000 


1917-18. 

Tons. 

1,641,061 

668,260 

200,265 

131,000 

199,296 

1,028,680 

125,000 

136,800 

100,000 

134,966 

4,000 

22,000 


2,894,000 3,697,499 4,291,206 


United Kingdom. 


Statsment of Impokts, Expouts, and Consumption of Spoak fom Two Months 


BNDtKo Fbhruaut 29tu, 1913 

, 1919, 1920. 




iMPOurs. 


EXPOirrs (Foreign) 


1913. 

1919. 

1920. 

1913. 1919. 

1920, 


Tour. 

Tons. 

Tons. 

Tons. Tons. 

Tons. 

Refined . 

126,738 .. 

30,421 .. 

60,005 

219 

30 

331 

Raw . 

... 130,367 .. 

108,105 .. 

163,470 

544 

57 

.. 1,228 

Molasses. 

16,209 .. 

16,tW3 .. 

13,555 

71 

10 

478 


273,312 

155,169 

237,030 

834 

97 

2,037 





Home CoNSUMFrioN. 




1913. 

1919. 


1920. 




Tons. 

Tons. 


Tons. 

Reflned . 



122,755 

22,867 


46,421 

Refined (in Bond) in the 

United Kingdom 


113,892 

.. 13.3,650 


103,532 

Raw . 



17,099 

42,161 


65,639 

Molasses. 



5,137 

3,842 


8,342 

Molasses, manufactured (in Bond) in United Kingdom .. 

6,661 

12,807 


12,355 

Total 


. 

265,644 

216,317 


236,289 

haw Exports of British Refined. 


4,163 

203 


58 




261,351 

215,114 


236,231 
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Sugar Market Report. 


Oiirlast Report was datod 12th January, 1920. 

Whilst the Royal Commission’s price of 66s. per cwt., duty-paid for granulated 
Crushed and White Pieces deliveied for Domestic Consumption and Jam Manufacture has 
remained unchanged, an advance of lOs. per cwt., viz. : to 110s., has been established by 
the Commission for similar sugars allocated for other manufacturing purposes. 

The maximum price for “free sugar“ (i.e., arrived and to be imported under 
contracts originally made prior to 31st October last), has been raised from 116s. to 1208. 
per cwt., and recent Spot transactions include American Granulated at 1208., White 
Madagascars at llOs., and White Mauritius at llTs. 6d. The demand for the moment is 
very restricted, but the quantity of “ free sugars ” now held by Dealers, etc., must be 
comparatively unimportant. It is interesting to note that deliveries during 1919 by the 
Royal Cominiasion to the buyers for whom such sugars are available totalled some 360,000 
tons, and that the basis of present issues under this heading is only 60 per cent, of the 
1916 allotments, which percentage, calculated for the whole year, would give about 160,000 
tons, leaving an apparent shortage of about 200,000 tons in comparison with last year. 

During the sLrikts in Cuba, extravagant prices were paid for any available raw 
sugars; a considerable speculative bull engagement which already existed was probably 
increased, with the inevitable result that the cessation of the strikes, and the consequent 
freer movement of sugar, occasioned a desire to realize, under which prices collapsed, a 
reported sale of Porto Ricos at the parity of about 8 cents, f.o.h. for Cubans marking the 
limit of the decline. It is believed that during the period of weakness the Royal Com¬ 
mission secured substantial quantities of Cubans; the American refiners also profited by 
the occasion to clear the market of many weakly held parcels afloat to U S.A. ports. A 
quick recovery in values has ensued, and the tone of the New York market is firm, with 
Cubans quoted at 9 76 to 10 00 cents f.o.b. for March, April, and May deliveries. 

Quotations in Java for near deliveries are prohibitive, and the exportable balance of 
the present crop almost negligible. Ktiropean markets will scarcely he attracted by the 
present quotation of about 968. f o.b. for whites, plus the ruling frciglit of lOs. to 128 per 
cwt. Owing to the exhausted stocks leferred to, the East will be deprived of anything but 
insignificant shipments over the next three months, and will be prepared to take care of 
the early new crop production, say May/June, and perhaps even a considerable portion of 
the duly outturn, seeing that the Crop is backward and likelv to be late in starting. The 
bulk of the new crop has passed out of ‘‘ first hands ** from whom nothing is now obtainable 
for delivery earlier than September/Octobor, the quotation for those months being about 
748. to 75s. f.o.b. for whites. Home business to India was recently reported at the parity 
of about 78s. f.o.b. August/September shipment, but values have since declined 3s. to 46. 
per cwt. concurrently with the weakness in Cuba. 

In France, Belgium and Holland, arrangements have been definitely made for increased 
beet sowings. Reports from Germany are conflicting; whilst certain private advices 
predict increased cultivation of some importance, official statements speak of hesitation on 
the part of many cultivators to augment production, owing to fears of a repetition of the 
labour scarcity encountered during the present campaign. It is reported from 
Magdeburg, under date 28th February, that Governoioiit proposals to fix higher minimum 
prices for potatoes, wheat, rye and other cereals “ have been the signal for farmers to 
raise at once their pretensions for growing roots, for they ask now 16 to 18 marks per 
centner of roots (an advance of 3 to 5 marks per centner); of course, this means a great 
difference, and may obviate any, or a great part, of the intended increase in beet sowings.** 

The 1919/20 crop in Czecho-Slovakia suffered severely from adverse weather, resulting 
in an outturn much below anticipations; an extended acreage will be planted for next 
campaign and if favoured with a normal growing season, the coming crop should yield a 
substantial surplus for export. 

By the middle of May, estimates of European sowings (more or less reliable) will be 
issued by factories and Mr. Licht, which will afford a clearer basis for calculation. 


10 & 11, Mincing Lane, 
London, E.C. 3, 

March 9th, 1920. 


H. H. Hancock & Co. 
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Notes and Comments. 

The Kelham Sugar Beet Scheme. 

As will be seen from the details on another page, the company to carry on the 
Kelham estate as a beet sugar venture has at length been launched, and a beginning 
is intended to be made next year with the growing of roots for the new factory 
which will thus inaugurate its first campaign” in the autumn of 1921. The 
most striking financial feature of the new scheme is the extent to which the 
Oovemment have not only taken shares in it. but have also guaranteed a dividend 
to the public shares for ton years to come. This is both a measure of the 
importance the Government attach to the experiment, and also we think of the 
confidence they show in its probability of success. With this strong backing, 
there seems no legitimate reason why the factory should not pay. always providing 
the producers of the raw material, the farmers, can be persuaded to realize the 
importance and the profitableness of growing sugar beets as a primary crop in 
rotation with others. 

At the same time we are still without any details as to the modm operandi 
to be adopted in this factory. Nothing is said as yet by the promoters as to the 
procedure and the particular apparatus they intend to install. The general public 
of course are not interested in these matters, but the world-wide circle of sugar 
industrialists does take an interest in these points, and would be glad to know the 
technicalities of this much heralded beet factory. All they can conclude from the 
information yet allowed to be published is that since a French expert has been 
appointed to supervise the technical side French practice will be followed. 

One thing does however emerge from the publication of the prospectus and 
that is the very moderate dimensions of the new factory. Its capacity has been 
provisionally fixed at about 600 tons of roots per diem, or 20 per cent, above the 
minimum capacity found profitable in the United States, viz., 500 tons. The 
sugar production is expected to be about 8000 tons. Needless to say whatever the 
value of the factory as an experiment in proving the practicability of beet sugar 
production in this country, its contribution to the consumption is infinitesimal. 
That being so, we think there has been little justification for the extent to which 
the parent society has worked up the public by its exuberant propaganda of the 
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last two or three years. This project has been boomed in the daily press at regular 
intervals for a long while past till the public might be pardoned for supposing that 
it was going to be a very big affair and make a considerable difference to the sugar 
supply of the country. As an instance of what the public were told, one speaker 
enthused on the fact that this factory was to turn out enough to supply half a 
million people with sugar—just the sort of vague statement to lead to exaggerated 
anticipations. 

The plain fact is that this factory in spite of all the impressive advance 
advertising it has received is only a very small beginning in an interesting experi¬ 
ment with which the Government—rightly enough—associate themselves. We 
welcome the trial, since we have for the last 20 years advocated it persistently in 
our pages. But it would have shown a far nicer sense of proportion if much less 
had been said about the venture in the public press and more expedition had been 
made in putting the experiment into practice, since the days five years ago when 
the country realized for once fully its inconvenient dependence on enemy countries 
for the bulk of its sugar supply. As it is, three years are being allowed to elapse 
between the Armistice and the day when the factory starts slicing. And when it 
does, the result to the sugar production of the world will be so small that not a 
single cane sugar producer need worry about increasing his own crop as much as 
possible. In practical sugar politics Kelham is only an experiment (with some 
ultimate possibilities if its assumed success is vigorously followed up) and not a 
serious contribution to the much needed sugar supply, although to judge by the 
amount that has been published about it the sugar world might have been led to 
suppose otherwise. 

Cantley Factory to Re-open. 

Simultaneously with the activity displayed in connexion with Kelham, news 
comes to hand of the projected re-opening of Cantley factory under new proprietor¬ 
ship provided the necessary support from the farmers is forthcoming in the shape 
of 3000 acres sown with beets. This factory has been bought from the English 
Beet Sugar Corporation by Messrs. Graham, Son & Hay, a firm of Liverpool sugar 
merchants, who intend to run the factory in conjunction with Mr. van Bossra, a 
leading Dutch sugar manufacturer (who was associated with the original Cantley 
scheme). Besides working as a raw beet sugar factory during the autumn, it is 
intended that the factory shall also be equipped with refining apparatus working 
the Norit process, so that for the remaining months of the year cane sugars can be 
refined for the home market. But everything depends on the response of the East 
Anglian farmers, and at a meeting held in Norwich at the beginning of March the 
position was carefully placed before them and a strong plea made for their co¬ 
operation. We understand that a considerable acreage was promised in conse¬ 
quence. 

At this meeting (according to the Ea^t Anglian Timet) it was stated that if 
insufficient acreage was forthcoming, the purchase by the new owners would be 
cancelled and the factory be finally dismantled and its machinery sold to either 
Kelham or Cuba. Too many advantageous offers had been made for the Cantley 
plant to make it worth while continuing to hold it in a derelict condition. They 
were offering the farmers £4 per ton for their roots and at this price it ought to 
pay to grown the beets. One speaker thought there would be a gross return of 
£40 or even £50 to the acre at this rate. If the new venture succeeds in getting 
the necessary support from the growers, there seems no reason why the factory 
should not become a paying concern and add to this country’s refining capacity. 


186 



Note< and Comments. 


If Selham is to be under a French technidet, it would appear tiiat Cantley is 
to be under Dutch superrision as far as the technical side is concerned, since it is 
intended that Dutch chemists and sugar boilers shall be employed at all eyents at 
the start. The trial of the Norit process (a Dutch inyention) should also go some 
way to establish its utility in this country. We only wish that there was also a 
third factory in existence, oral least projected, at which the best American practice 
could be tried out. 


Payment for Mauritiua Sugar. 

According to the TimeB Trade Supplement^ the diyerting of the bulk of the 
Mauritius sugar crop from India to the United Kingdom has raised considerable 
difficulties in the matter of financing the purchases. Neither of the local Mauritius 
banks has either enough paper money or silver rupees to meet payments which 
as far as the sugar crop was concerned averaged in 1919 Bs. 120,000,000. The 
result has been that large sums standing to the credit of the Mauritius planters 
have for some mouths been lying unused in two London banks. Should the 
Sugar Commission decide this year to buy the colony’s output, the sums will be 
augmented still further. Belief could be obtained either by the importation into 
the island of several million rupees or by raising the capital of the local banks. 
But the former proposal is barred by the fact that India prohibits the export of 
rupees. Most of the planters have used part of the money standing to their credit 
in London to pay for new machinery acquired in Great Britain for their factories, 
but these payments, amounting in round figures to Bs. 3,000,000 out of a total of 
Bs. 25,000,000 which is approximately the sum standing to their credit in London, 
have in no way solved the problem. 

The Cuba Sugar Crop. 

The harvesting of the Cuban sugar crop may now be said to be more than 
half-way on. But reports coming in from all parts are quite disappointing as 
regards tonnage of cane per acre. Before the harvesting started, fields looked 
well and indications of a good crop were then favourable. It was known that the 
lack of sufficient rain in the latter part of last year would account for a certain 
shortage in the tonnage, but it was hoped that good healthy showers would bring 
on the fields due to be cut from February onwards. These expectations have not 
been fulfilled and therefore the verdict to-day is: light tonnage.” 

It is difficult to say at the moment just what the shortage will be. From 
many reliable sources it is stated to be 30 per cent, under last year’s figures, and 
in some instances 30 per cent, under this year’s estimates, ^^t is certain is 
that a large number of factories will end their crop much earlier than they had 
expected to do, and their output will be much less than previously estimated. 

On the other hand it is the case that in certain districts larger areas of cane 
will be reaped, and this will o£P-set to a certain extent the shortage of cane per 
unit area, but it is impossible to say as yet to what extent this will affect the 
estimates made at the end of last year. As the harvesting goes on, the real 
situation will become more and more evident, and one is safe in affirming that 
the previous estimates are too high, and the output of many a factory will be 
disappointing. Guma & Mejer’s estimate dated December 24th (but only just 
issued owing to a printer’s strike in Havana) put the crop at 4,435,714 long tons. 

The difficulty of getting early delivery of the machinery necessary for the 
manufacture of plantation white sugar is delaying somewhat the production of 
that article on some of the Cuban estates. However, as soon as the necessary 
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machinery is installed manufacturing will proceed. The system to be generally 
used is what is commonly called the double-sulphitation process, and most 
of the machinery is being supplied by the well-known New Orleans firm of 
Harry Brothers Company, who are at this moment putting up five or six 
installations. 

Alien loibour Strikes in Hawaii. 

Labour troubles have been very prevalent in the Hawaiian sugar industry the 
last few months, especially amongst the alien workers—Japanese and Filipinos. 
They appear to have been largely the work of labour agitators since it is hardly 
suggested that the rate of pay in Hawaii is insufficient for this class of work. 
There they have a bonus system in force which increases the pay in exact pro¬ 
portion to the advance in the price of sugar, and under existing sugar prices, the 
extra pay being received by this labour is fully two and a half times the normal 
rate of wages. In addition, free housing, free medical attendance and other special 
compensations are given them. 

According to Facts about Sugar the feature of the strike is not dissatisfaction 
with pay and conditions of employment, so much as the attempt on the part of the 
Japanese Federation of Labour to exact obedience to their arbitrary dictation. It 
is asserted that this organization uses the claim that its course has the support of 
official and private interests in Japan as a means of intimidating the labourers. 
Pressure of many kinds is alleged to be applied in order to force obedience to the 
orders of the labour agitators, the labourers being told, for example, that if they 
decline to leave their jobs their names will be reported to the authorities of their 
native towns in Japan and their families will be liable to be ostracized in conse¬ 
quence. There is no evidence of course that the Japanese Government are in any 
way responsible for this stirring up of trouble in Hawaii; their attitude has been 
perfectly neutral so far, but if the facts as alleged prove correct, it may yet be 
necessary for them to interfere and define, if not limit, the actual powers of the 
Japanese Federation of Labour. Meanwhile the attitude of the Hawaiian Sugar 
Planters’ Association is that it is necessary to oppose the strike movement to a 
finish at any cost. The Association has publicly stated that it sees in the action 
of the Japanese Federation of Labour an anti-American movement designed to 
control the sugar business of the Hawaiian Islands. 

Facial trouble with Japanese immigrants is of course no new experience in 
America and years ago led to some rather estranged relations between America and 
Japan over the presence of Japanese settlers on the American Pacific coast. We 
believe the war dispelled for the time being this attitude; it will therefore be 
unfortunate if there is a recrudescence of ill-feeling between these two nations on 
the strength of an international labour dispute in Hawaii. At the same time the 
latter would seem to need some careful handling; we hardly suppose the fact can 
be ignored that the Japanese workers in this case went to Hawaii with the full 
approval of the sugar industry there, to help to make up a shortage of labour, and 
now more than a third of the population of the Hawaiian Islands is Japanese.' 
But this case only illustrates the inconvenience of an industry being so dependent 
on alien labour at the present moment when everywhere there is an effort being 
made to re-adjust the relations between capital and labour. Most countries have 
enough trouble with their indigenous labour demands without wishing to be in¬ 
volved in a dispute with labour of an alien origin that has settled within their 
borders and will not accept the existing order of things. 


1 In 1916 there were 93,136 Japanese in Hawaii out of a total population of 332,866. 
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Notes and Conunents. 


The U.S.A. i9t9-ao Beet Crop. 

It is unfortunate that when there is a world’s scarcity of sugar, the American 
beet crop just ended should proye on the short side; it has turned out the smallest 
crop in seven years. Figures supplied by the Meinrath Brokerage Company of 
Chicago place the total production for the 1919-20 campaign at 14,526,749 bags or 
726,337 short tons (648,511 long tons). As compared with 1918-19 the decrease 
shown is 36,099 short tons or 4*7 per cent., but the decrease over the earlier 
estimates made last summer is more serious, being about 142,500 tons or more 
than 16 per cent. The difference between the estimates and the actual crop has 
therefore been unusually high. The cause of the shrinkage, which amounted to 
as much as 20 per cent, in certain states, was due to the early setting in of severe 
winter weather. _ 

Czecho-Slovak Industry. 

A Czech Society of Great Britain has been formed to work for close relations 
between Great Britain and the Czecho-Slovak Bepublic in the political, artistic, 
intellectual, and economic field. Lord Egbert Cecil, M.P., is president, and 
the offices are at 17, Buckingham Palace Boad, London, S.W.l. In a sketch of 
Czech civilization issued by the Society, it is pointed out that during the years 
1906-10 Bohemia and Moravia produced 46 per cent, of the total amount of grain 
grown in Austria, 93 per cent, of the beet sugar, 44 per cent, of the clover and 
fodder, and 41 per cent, of the potatoes, though these lands represent only 26*4 
per cent, of the territory of the late Austrian Empire and but 35*50 percent, of its 
inhabitants. _ 

Qermati Propaganda. 

H.M. Consul-General in New York reports that Germany is making serious 
efforts to regain her foreign markets and is about to flood foreign countries with 
German periodicals. A manufacturers’ export paper published in four languages— 
German, English, French, and Spanish—is now being published to which German 
engineering firms are subscribing heavily in the shape of advertising contracts and 
prepaid subscriptions on behalf of a large foreign circulation during a period of 
five years. Individual firms like Krupp’s have contracted to pay the fees for over 
3000 free copies to be sent out regularly during that period. Further a combina¬ 
tion or trust of the German industrial press is in course of formation with a view 
to making concerted efforts in the same direction. The export paper above referred 
to is under the management of the **Allgemeine Anzeiger Gesellschaft m.b.h.,” 
known for short as the **Ala,’' a notorious propaganda centre of German war 
industry._ 


It is reported that the Luce cane harvester has been found satisfactoiy on the estate 
of the Central Mercedes, Guareiras, Cuba, and that another of these machines has been 
ordered. 

Dr. W. D. HohnbI published a set of analyses of Cuban sugars received during the 
past two decades at one of the Atlantic refineries. These tables show that during the past 
lew years, sugars of this class have averaged a little above 96*5^ polarization, 0*6 per cent, 
of ash, about 1*3 per cent, of glucose, and a trifie less organic matter, while the moisture 
content has been a little more than I'l per cent. Dr. Horkb comments that these 
** figures are fairly satisfactory, indicating the composition of a sugar which keeps well on 

storage and which can be refined with satisfactory results.In the effort to 

produce a vast quantity, Cuba, as a rule, is maintaining a good quality ^ 

» FacU about Sugar^ 1920, 10, No. 12.290. * Compare 1.5./,, 1919, 4S2, 4d4. 


189 





Jiftg f ears JI90. 

From the Sugar Cane,’* April, 1870. 


In this issue of our predecessor, there appeared an article on a process that 
was expected “to eventually revolutionize the industry of Europe and the 
colonies.” This was the sucrate of lime process, advocated by Eoijssbatj, whose 
name is closely identified with the history of the carbonatation method of clarifi¬ 
cation. “ As raw materiiil for the manufacture of sugar, the sucrate may be 
warehoused or transported, and may take its place on the markets. The quantity 
of lime it contains will not make the expense of carriage greater than that of raw 
sugar. The U 9 int% situated at considerable distances from the farms may be 
supplied with sucrate instead of beets, and thus the work of manufacture may be 
carried on during the summer.” In the article under notice, which was a trans¬ 
lation from the Journal (TAgriculture pnii/gac, directions were given for the 
preparation of the insoluble compound of sugar on a small scale on the farm at 
home or on the plantation abroad; while details were also given for the procedure 
to be followed for the decomposition of the sucrate in the carbonatation tanks. 
In conclusion the anonymous author stated that if the process were adopted the 
filtration of the syrups through animal charcoal, as was largely followed in many 
of the factories of that time, no longer became necessary. Incidentally in this 
article it is mentioned that Bousseau had invented a new decolorizing charcoal 
“ the cost of which was so low that it might be utilized as manure, or even thrown 

away after use, instead of being revivified.Careful study of the 

properties of bone charcoal had convinced him that the decolorizing power resides 
essentially in the nitrogenous matter. He therefore replaced the framework of 
the char by clay, which he calcined with 25 per cent, of other matters . . 

Another process, of which great things were anticipated by those advocating 
it, was that of osmosis. It is shown in an article appearing in this number that 
Dubrunfaut had placed the method of separating the salts from molasses solu¬ 
tions by osmosis (previously suggested by Dutrochet) on a practical basis. An 
apparatus was described, called an “osmogene,” which was a variation of the 
filter-press, consisting of a series of frames between each of which was placed 
parchment paper. Every other compartment contained the molasses solution 
under treatment, the rest containing water, which, as it became charged with the 
salts diffusing from the layer of molasses against it, was drawn off and replaced by 
fresh. An experiment made with a beet molasses containing 50 per cent, of sugar 
and 14 percent, of salts showed that 6 per cent, of the latter were removed when 
the water was changed only twice, 1 per cent, of the sugar being lost at the same 
time. 

William Arnot, a refinery chemist, took M. Tissandier to task for advo¬ 
cating faulty methods of analysing animal charcoal. As was pointed out in our 
last issue, the French writer had stated that the carbon might be found by sub¬ 
tracting the moisture from the loss on burning; but it was shown that the results 
obtained in this way always differed appreciably (owing to the decomposition of 
the carbonates and to the oxidation of the ferrous oxide) from those found by 
solution in hydrochloric acid and the weighing of the carbon and sand on a tared 
filter. Tissandier was also corrected for determining his silica by using “water 
acidulated with chlorhydric acid” for dissolving the “ash”; for determining his 
phosphates by precipitation with ammonia; for determining his carbonates from 
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the lime unoombined after the determination of the calcium phosphate; and lastly 
for omitting the determination of the iron, it being pointed out that **the iron is 
an esMitial point in the analysis of used chars, and is not to be passed lightly 
over even in new unused chars.*’ Penny’s process' was advised for its deter¬ 
mination. 

It is of some interest to note that according to an article published in this 
number by an anonymous writer a beetroot distilleiy had been established in 
England at Buscot Park on the Thames in Oxfordshire, the estate of a Mr. Egbert 
Campbell, who appears to have been an agriciilturist of some enterprise. A 
large area (about 1600 acres) had been placed under cultivation by ** steam ploughs 
on Mr. Fowler’s principle,” irrigation also being practised “on a vast scale.” 
Extraction of the juice was accomplished by twenty presses operating on the 
Oidlett system, enabling nearly 100 tons of roots to be treated in 10 hour^; while 
a French £rm had installed two large stills and a rectifier, in addition to fer¬ 
mentation vats and storage tanks. Unfortunately, however, this venture, so 
bravely begun, proved a failure after about ten years, due principally, it is believed, 
to the excise duties on spirit being found to be too heavy to make the production 
sufficiently remunerative. 

Three patents were noticed. A. M. Clark, * in a communication from 
L. J. F. Maroueritte, claimed a process of treating sugar or massecuite with 
wood spirit while stirring, this treatment being such as to remove the molasses 
and after washing give “a perfectly white sugar.” D. Stewart,® of Glasgow, 
described an apparatus for “ concreting ” of cane juice, but this patent was later 
abandoned. Lastly, W, Hosack * gave details of a 6-roller mill, consisting of 
three upper and three lower rollers, each upper being placed vertically above the 
co-acting lower one. 


The Kelham Sugar Beet Estate. 

Details of the New Company and its Scheme. 

Early in March the long promised Company which was to take over the 
Kelham interests of the British Sugar Beet Growers’ Society, Ltd., was fioated 
under the name of “ Home Grown Sugar, Limited.” The authorized share 
capital is £1,000,000 in £l shares, and the present issue consists of 500,000 ordi¬ 
nary shares at par, of which 250,000 have just been offered for public subscription. 
The Government through the Ministry of Agriculture have agreed to assist the 
C’ompany by subscribing for a number of ordinary shares (not exceeding 250,000 
but equivalent to the number allotted to public subscribers), so that assuming the 
public allotment is fully subscribed, the Government would hold 50 per cent, of 
the 500,000 ordinary shares now issued. Out of the 250,000 shares offered for 
public subscription, the Directors of the company and their friends, members of 
the British Sugar Beet Growers’ Society, Ltd., had already applied for the allot¬ 
ment of 125,000 shares, so it was only requisite for the outoide public to take the 
balance of 125,000 shares for the issue to be complete. 

The importance of the Government assistance to the scheme may be gauged 
not only by the fact that a sum up to half the issue has been contingently promised 
by the Government; but in addition, a dividend of 5 per cent, per annum upon 

' That is volunietrlcally, using potassium dichromate. Dr. Fbederick Penny was well 
known in his time as Professor of Chemistry at Andersonian’s Institution, Glasgow. 

S 2380 Of 1869. * 2302 of 1869. « 2316 of 1869. 
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the capital subscribed by the public up to 2d0,000 shares is guaranteed by the 
Government for a period of ten years subject to certain conditions. The imme¬ 
diate security of the public issue is therefore assured for that period. The 
Directors of the new company are largely drawn from the committee of the Society 
whose interests in Kelham are taken over; Sir Bbvillb Stai7IBB, Bart., M.P., is 
the chairman of both bodies; and the Board comprises the following gentlemen : 
Hon. £. G. Strutt (a land surveyor); Mr. D. M. Horns (a partner in a firm of 
East India merchants); Sir Ernest Jardike, Bart.; Mr. G. L. Oourthofe, 
M.P. (a leading agriculturist and Chairman of the Central Chamber of Agri¬ 
culture, 1909); Mr. J. Mason (a director of a Newark engineering firm); the 
Earl of Denbigh ; and Mr. G. H. Egberts, M.P. (late Food Controller). The 
last three are not on the Committee of the British Sugar Beet Ghrowers’ Society. 
In addition to the above, the Government so long as they hold a financial interest 
in the company are entitled through the Minister of Agriculture to appoint a 
financial representative upon the Board of Directors who will have power to veto 
any action proposed in respect of certain financial matters. 

As regards the proposed division of profits, the net profits for the next ten 
years are to be first applied to the payment of 5 per cent, upon the public shares, 
the Government shares not ranking for dividend. The surplus will then be used, 
first for repaying the Government any interest the latter have advanced under 
their guarantee, and secondly in paying cumulative 5 per cent, dividends upon 
such number of Government shares as the directors shall elect to call upon the 
Minister of Agriculture to transfer to the nominees of the directors upon payment 
of their par value. The intention of the Government assistance is in effect to 
stabilize the industiy during the earlier years as a profitable commercial propo¬ 
sition by ensuring a certain 5 per cent, dividend to the public shareholders and 
when so established to encourage the company to divest itself of the Government 
control consequent on the investment of State funds in the enterprise. For that 
reason the directors may at any time when their funds allow buy out any or all of 
the State holding. 

The following particulars of the company and its parent body are taken from 
the prospectus lately issued to the public:— 

The British Sugar Beet Growers’ Society, Ltd. was registered in 1915 under 
the Industrial and Provident Societies Acts with rules prohibiting the division of 
profits among the shareholders. It consists of 158 leading agriculturists, sugar 
users, and others, a large number of whom are prepared to take a substantial 
financial interest in the Company, being satisfied as to the commercial possibilities 
of the industry and as to its value for the improvement of British agriculture. 

Basis of the Scheme ,—The scheme of operations of the Society is based upon 
the Kelham Estate, near Newark, Notts. The estate, originally 5603 acres, was 
purchased by the Society in 1917 with moneys advanced by his Majesty’s Treasury 
from the Development Fund. On 6th April, 1919, with the approval of the 
Treasury and consistent with the development of the scheme, the outlying area 
comprising 2769 acres, was sold to the Minister of Agriculture under the Small 
Holdings Colonies Acts, 1916 to 1918, for the settlement of ex-soldiers and ex-sailors 
upon the land. The remainder (including the villages of Kelham and Averham), 
consisting of 2834 acres (4^ square miles), has been developed by the Society as one 
large farm, and will be transferred to the Company as a going concern, fully 
equipped with farming stock. 

The Scheme .—The fundamental object of the Company is to develop and 
complete the scheme of the Society on national lines with the co-operation of the 
Government and the British Public. The scheme is as follows:— 
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(n) To build a taoiory on the Kelham Kitate for the manufacture of beet sugar. 

To provide a market for the sugar beet crops of farmers in the surrounding districts 
(including the Government Attlers) thereby increasing the yield of the succeeding 
crops in the rotation. 

To provide under the control of the factory a demonstration farm on extensive lines 
growing sugar beet in rotation as the main crop, thus assisting in ensuring a 
minimum economic supply of raw material for the factory. 

To provide in the by-products of the factory a valuable feeing stufi for live stock, 
known to increase the yield of meat and milk. 

To assist in providing steady employment for seasonable labour. 

/yy To commence a definite contribution bv British labour and British ^ital to the 
sugar consumed in Uiis country, for the whole of which the United Kingdom has 
hitnerto been dependent upon other countries. 

To assist in reviving and re-creating rural life and industry. 

Erectimi of Factory ,—It is proposed to build a beet sugar factory upon the 
estate to be ready for receiving beet in the autumn of 1921. Its capacity has been 
provisionally fixed at 600 tons of roots per day. This represents approximately, 
on a normal campaign, the produce of about 6000 acres, a supply of roots of about 
60,000 tons, and sugar production of about 8000 tons. The best expert advice 
will be secured so that a factory on the most modem lines will be built, giving the 
highest economic results in the use of coal, limestone and labour, with the maxi¬ 
mum sugar extraction. An expert beet sugar factory manager will be appointed 
forthwith, and the factory will be erected with his advice and to the approval of 
the Government. The site upon the estate provisionally selected for the factory 
is on the bank of the river Trent (navigable arm) opposite Newark, where the two 
main lines of the Great Northern and Midland Eailways join, and is near to the 
chief arterial road of the district. Good main roads lie in all directions on and 
towards the Estate. The surrounding by-roads are numerous and well metalled. 
The Derbyshire coalfields and limestone quaivies are within easy distance for 
transport. An abundant supply of water is available. The estate lies in a well- 
known agricultural district, and in a central position as regards labour, being also 
in easy communication with the large market towns in the Midlands, and the 
Ports of Goole, Grimsby, Immingham, and Hull by rail or river. 

Production of Beet ,—The Estate is not intended to provide all the raw material 
for the factory, nor is it proposed to limit the acquisition of land for sugar beet 
cultivation to the Kelham Estate. The Estate will act as a reserve supply for the 
factory, being capable of producing about 6000 tons of sugar beet per annum as a 
rotation crop. The alluvial character of the agricultural land in Nottinghamshire 
and Lincolnshire is well known. Arable crops are satisfactorily grown and the 
land is suitable for live stock. Farmers in the surrounding districts will be asked 
to grow beet for the factory on contract. The Directors are of opinion that a full 
supply of sugar beet can be secured each year within an economic transport radius 
of the factory. Twenty-three acres of beet grown on the Kelham Estate in 1918 
with three varieties of seed on land for which no special preparation was made 
(taken over from the outgoing tenants in a foul and impoverished condition), 
yielded nearly 13 tons of topped and washed roots per acre, and the analysis of 
samples showed a sugar content of 17 to 18^ per cent. (Dr. J. A. Yoblckeb, 26th 
November, 1918). The Directors are therefore of opinion that the average tonnage 
should be 10 to 12 tons per acre, and the average sugar content not less than 16 
per cent. It is proposed to appoint forthwith an experienced Contracts Manager, 
to take charge of ^e supply and transport of raw material, and to organize 
fanners and advise them in the cultivation of beet with a high sugar content, 
and in the disposal of the ** slices” or by-products. 
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Capital RequiremmU ,—The estimated capital expenditure will be as follows:— 


Kblham Ebtatb. —Farm and accommodation lands, woodlands, farm 
buildings and cottages, Kelham Hall and Grounds, malt kilns, mes¬ 
suages, ground rents, and other properties .£129,187 

Mineral Rights at two years’ purchase of minimum dead rent (royalties 

not taken into account) . 2,000 

Live Stock, implements, produce and stores and tenant-right .. .. 24,267 


£155,454 

Less estimated surplus in the hands of the Society (alter paying 
its liabilities and the Preliminary expenses of tho Company) 


to be handed over to the Company. .. £14,454 

£141,000 

Beet Suqau Factokt. —Taken at three times the estimated pre-war cost.. 300,000 
Available Working Capital in Cash . 59,000 

Total Ebtiuated Capital Requirements .. £600,000 

Financial Prospects of the Enterprise ,—The British Sugar Beet Growers’ 


Society, Limited, has investigated with all possible care and in consultation with 
experts at home and on the Continent (a) the cost of the cultivation of sugar 
beet providing a reasonable profit to the grower; (5) the cost of production of beet 
sugar in a modern factory ; (c) the cost of transport; (d) the feeding value of by¬ 
products ; (e) the proper charges for establishment, up-keep and depreciation; and 
(/3 reasonable profit from the sugar beet farm under the same control as the 
factory; and has arrived at the following estimates:— 

Expenditure.— 

Net average maximum cost of the production at current rates for labour 
and materials of 8100 tons of white granulated sugar—estimated 
at £44 13s. per ton delivered ex-factory duty paid at present rates £361,666 

Deduct the profit from the Estate calculated upon the basis of 6 per 
cent, on the value of the property with an additional 10 per cent, 
upon the farming capital employed .. .. .. .. .. 11,000 

Net current annual expenditure .. .. .. £350,665 

Income.— 

Minimum market price of imported sugar for the next ten years— 
estimated at £50 per ton ex-wharf, duty paid at present rates. On 
8100 tons of sugar . 405,000 

Balance to credit .. .. .. £54,335 


The maximum cost of producing sugar given above is expected to be materially 
reduced, not only by the fall in price of certain materials at present abnormal, but 
in the usual economies possible in an undertaking when it has been firmly estab¬ 
lished. The minimum market price of sugar given above, namely £50 per ton for 
imported sugar, duty paid, is regarded as a conservative estimate. The price of 
free sugar to-day ranges from £118 to £120 per ton, duty paid. 


The prices of sugar in Buenos Aires, says an American Consular Report, have experi¬ 
enced extraordinary fluctuations in the past few years, and the height they have reached 
is remarkable in view of the important local production. Wholesale prices of white sugar, 
granulated or pulverized, in Buenos Aires market averaged 7 cents per lb., United Btates 
currency, from 1910 to 1915, inclusive. In 1916 they averaged 8 cents; in 1917, 11 cents; 
and in 1918,13 cents. In 1918 sugar reached its highest figure in the month of November, 
when it wholesaled at 15| cents. The average wholesale price for the first eight months 
of 1919 was 11*2 cents. 
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The Real Situatum in the C<mtinental Beet Sugar 

Industry. 

(From a Special Oorreepondent.) 

German sugar journals of late have contained articles on the difficulties 
accruing to the sugar factories by the decrease in the intrinsic value of the mark, 
or in other woids by the ever-increasing cost of beets, materials, coal, wages, etc. 
Dr. Olaassen shows in an article in the DtittBche ZucherinduBirit how great the 
difference is between the position of a given factory a couple of years ago and now; 
and he gives an example of one sugar factory working up 29,000 tons of beets per 
campaign. Before the war the price of beets was about one mark per 50 kg. and 
that of sugar between 10 and 11 marks. The price of beets was gradually raised 
to 4 marks per 50 kg. and that of raw sugar to 53 marks; but now the price of beets 
has ceased to be fixed by Government, while the official basic price of raw sugar 
for the 1920-21 crop has been itiised to 150 marks. This high rate has been fixed 
with a view to allowing an increase in the price for roots and thereby inducing 
farmers to extend their sowings. The price of beets is not yet known for the 
whole of Germany but in many places it fluctuates between 12 and 15 marks per 
50 kg. 

If we assume the sowings to be extended by 25 per cent, and the yield of sugar 
per hectare to increase also by 25 per cent, over last year’s yield (at best only a 
hypothesis), 260 German sugar factories will receive from the 340,000 hectares of 
beet land 7,500,000 tons of roots, which assuming a yield of 15*5 per cent, will 
produce 1,160,000 tons of raw sugar. These figures point to an average quantity 
of 29,000 tons of beets to every 4500 tons of sugar per factory. Such a factory 
would have paid before the war 800,000 marks for the beets and the manufacturing 
expenses; next year, with a sugar price of 150 marks the sum will be more 
like 12,200,000 marks. The value of the sugar produced was in the former case 
1,000,000 marks ; next year it will be on the same basis 13,500,000 marks. In 
most cases the capital of an average factory amounts to half a million marks and 
could at the most be increased to double that sum, but not much more, so it is 
difficult to see whence the huge amount of money is to come with which to pay the 
enormous sums needed for purchasing the roots and for the manufacturing costs in 
the three or four mouths of the sugar campaign. If it were only one single factory 
the difficulty would not be so very great, but Germany posseses 260 of such 
establishments, all of which are in the same plight. Where before the war a sum 
of 210 million marks would have sufficed to meet all the expenses, nowadays about 
3150 millions is needed; and where in former days the value of the sugar amounted 
to 250 million marks, it will now rise to say 3480 millions. 

The only existing buyers are, iinder the present system of obligatory delivery, 
a group of 25 sugar refineries, which receive about 80 per cent, of the output 
The balance is washed white, turned out in the special granulated factories, and in 
small syrup or candy factories. If, during next campaign, the refineries are 
obliged to accept 40 per cent, of the crop during the three months October to 
December, they will receive each of them on an average 18,000 tons of sugar and 
pay 54 million marks for that quantity. The total amount of sugar to be worked 
up in the refinery to be divided also over the subsequent months of the year, 
would be 36,000 tons and the total sum to be paid 108 million marks. The refined 
sugar is sold gradually, so that the return from the general pubhc comes in very 
slowly. The refineries or the sugar factories will have to advance these vast sums 
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of money, while in the meantime very big amounts will have to be paid in insurance 
premiums and warehouse charges for this valuable commodity. 

A second article in the same paper, this time signed ** Sch.,” relates to the 
difficulties from a practical point of view arising from the high beet prices. While 
in former years a beet grower received 1000 marks for 1000 quintals of beets, he 
got last year 4000 marks and now will be entitled to 12,000 marks, for the same 
quantity. In the case of shareholders* beets, the payment is simplified, since such 
people have bank accounts and may be paid by transferring the sums from one 
account to another. But the smaller farmers, who used to be paid cash by an 
employee of the factory, who came round once a week and handed over the money, 
will now have to open bank accounts too. If in past years the clerk had to distri¬ 
bute 20,000 marks, he did not encounter any difficulty in paying over that amount, 
but now the sum will be a matter of some 240,000 marks, and obviously it is not 
advisable in these days to carry so much money about the country, nor do the 
farmers require to have so much cash at home. It will thereforebe necessary for such 
beet growers, who, up to now, have not felt the necessity of having a bank account, 
to change their methods of settling their business with the sugar factories and 
adopt some such clearance system in future. 

On the other hand, the sugar factories will have to possess a large credit in 
order to enable banks to pay for all those advances on sugar to be delivered. This 
will not be wholly impossible so long as the price of sugar is kept fixed by the 
government; but, as Dr. Claassen points out, the business becomes rather risky 
as soon as government interference with the fixation of prices ceases and the sugar 
trade is freed from super nsion. In that case the price of sugar in Germany would 
rise to the world*e parity, which is nowadays equivalent to 500 marks per 50 kg. 
of sugar and to 48 to 60 marks for the same quantity of roots. Then an average 
sugar factory would have to pay 38 million marks and produce sugar to the value 
of 45 millions, while the total sums would be 9750 million marks for expenses and 
11,600 millions for receipts. An average refinery would have to lay out 160 
million marks in the first months of the campaign and 375 millions in a year. 

But the price of sugar is liable to very great fluctuations and the banks will 
not too readily accept it as mortgage for the immense sums needed. It is there¬ 
fore not at all clear whence the money will come to finance the German sugar crop, 
even if it be a modest one, as it promises to remain under the present and immediate 
future circumstances. 


According to a statement in the Times, Mr. Huorbs, the Australian Prime Minister, 
has announced in the Commonwealth House of Hepresentatives that the wholesale price of 
sugar is now fixed at £49 per ton and the retail price at Sd. per lb. (£56 per ton). 
If these figures are correctly reported, then the sugar producing interests in Australia 
would appear to have secured a very substantial concession in answer to their agitation 
for increased returns to cover the greatly enhanced cost of production. 


The per capita distribution of sugar in Canada during 1919 was no less than 94*95 lbs., 
Ontario coming first amongst the provinces with 130*81 lbs , while Mnce Bdward Island 
was lowest with 40*42 lbs. Ontario, Manitoba and New Brunswick use large quantities of 
sugar for the manufacture of candies and soft drinks. 


According to estimates of the Argentine Bureau of Bural Bconomy and Statistics, the 
production ox sugar in Argentina during 1919 is put at 260,000 metric tons of which 
215,000 were produced in Tucum&n, 85,000 in Jujuy, and the remainder in the provinces 
of ^Ita and Corrienties and the Chaco Territory. Domestic consumption is estmuited as 
59*4 lbs. per head. Deducting the requirements for consumption, the excess production is 
placed at about 52,000 tons. 
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Cane arrowing and the raUing of eeedlinge .—The laws governing the flowering 
of the sugar cane are by no means fully worked out» but a good many observations 
have, from time to time, been made and we are, it is hoped, beginning to see light. 
The Cane-breeding Station at Coimbatore in South India is peculiarly dependent 
on the control of this part of the growth of the sugar cane and it has been very 
closely studied there. Although it is probable that the subject may have to 
be examined in each place separately, it is thought that the experience gained may 
be of use where less concentrated attention can be paid to it. A great deal could 
be written with regard to the various steps in the enquiry, but we must be content 
here with the barest outlines, leaving fuller details to an article in another number 
of this journal. 

Flowering of the cane has been proved to vary in India with the latitude, 
even in the same varieties; the annual rainfall and its distribution have a marked 
influence; the kind of soil and its treatment also cause it to vary, while the 
different kinds of cane flower at diffierent times and have very different flowering 
capacity. Individual cane varieties or whole groups of canes do not flower, or 
merely make the first preparations for so doing; others go so far as to protude 
unhealthy or malformed arrows with never a fertile flower on them; others, again, 
make a fine show of fine plumy arrows in great abundance, but these turn out to 
be sterile, either completely so or in the male or female portions of the flower 
only; some produce great masses of seedlings which have little vitality and, after 
a brief period of vigorous growth, die away in thousands; many, lastly, can be 
relied on to yield a good crop of seedlings which can be guaranteed to grow to 
maturity. As a result of a series of observations and experiments, it has been 
found possible in the Coimbatore farm to exercise a certain amount of control on 
the arrowing of the canes grown there and, within the somewhat narrow limits of 
the arrowing season, to slightly alter the protrusion of the inflorescences of 
individual varieties and thus cause them to synchronize with those of others 
with which it is desired to cross them. 

As a result of the study of these phenomena during the past eight or nine 
years, it is possible to form a fairly accurate judgment of the probable fertility of 
any arrow which may be received, both as to its male and female organs, and a 
statement could be made as to the likelihood of the plant from which it had been 
cut being useful or not in the production of seedlings. It could also be stated 
what chance there would be of using the arrows of such a plant in the successful 
crossing work which has now become the routine practice of the station. If the 
parent or parents are known, it would be possible to forecast the average sucrose 
content of the seedlings, whether the arrow had been self-fertilized or crossed, and 
a general statement could usually be added as to the average vitality of the seedlings 
and their susceptibility to any of the prevailing diseases. 

These claims may appear to be somewhat extravagant, considering the some¬ 
what pessimistio notices which have, from time to time, been issued by workers in 
this field of enquiry. But it is only fair to note that most of these workers have 
been officers otherwise very fully employed. It is somewhat unfortunate that, 
while whole time plant-breeding experts have been considered necessary for other 
crops, the raising of sugar cane seedlings has been considered so easy that it can 
be done by anyone. But, while that is in the main true, it does not mean that 
their study is not worth a certain amount of concentration, much more indeed 
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than can be given them by general officers. The success obtained at Coimbatore 
has been mainly due to the presence of a special problem of some complexity, and 
a note will shortly be issued dealing with the nature of this problem and the 
various steps which have been taken towards its solution. 

C. A. B. 


The Growth of the Sugar Came.' 

By 0. A. BABBKR, OXE.. So D.. FXS. 


V. 

It is well known that different varieties of sugar cane ripen at different times 
even when planted together, and this has recently become an important factor in 
milling, as by a careful combination of varieties the season during which matured 
canes can be obtained is lengthened. Some interesting work has been done on 
this subject by Somers Taylor* with the canes growing in the Bihar sugar tracts of 
North India. He had as material local canes belonging to the earliest and latest 
in India, namely varieties of the Saretha and Mungo groups. He found that, 
when planted at the same time, good sweet juice was obtained from Khari as 
early as in December, whereas in several members of the Mungo group the 
canes were quite unripe at that date. These latter varieties could only be 
harvested profitably in March, while the best time to cut Khari was during 
January and February. The same kind of thing is known in many thick canes, 
but our knowledge is far from complete, and it is highly desirable that more 
accurate information should be recorded than the casual observations at present 
available. 

But even with a certain amount of knowledge as to the period at which a cane 
may be expected to mature, it has often been found difficult to tell exactly when 
it is best to cut it. This is because the multitude of canes brought into the mill 
vary a great deal among themselves, some being just ripe, and others over or 
under matured as far as the richness of the juice is concerned. This variation in 
canes of the same kind we may readily imagine to be due to the fact that the canes 
of a bunch are not of equal age, as we have seen in our last paper.* The canes 
developed in succession, the a’s, ('s, c*s, etc., ripen one after another, and it becomes 
of some importance to know the true formula of a particular kind, in order to see 
which of these orders of branches is present in the greatest number. If the ^8 are 
the most numerous, then it will be advisable to cut the canes after the a*s have 
somewhat passed their maturity, and if the c's are present in larger numbers, then 
it would be advisable to concentrate on their ripening period, and so on. But it 
is unsafe to judge entirely by numbers, for, as we shall see, the canes of different 
orders of branching differ very markedly in their weight, their total length and 
the length and thickness of their joints, and also in the rapidity with which they 
mature. These differences in appearance will, however, be of use if we wish, at 
the mill, to pick out the branches of different ages and submit them to a more 
detailed chemical study. 

^The previous articles of this series appeared in our issues of Oct, Nov., Deo., 1919, 
and Feb., 1990. 

•See WOODHOUSE, Bash & Taylor. The dlstingulshinir characters of ^ugar cane cultivated 
at Sabour. Memoirs of the Department of Agriculture in India, Botanical Series, Vol. VII., 
No. 2, April, 1915. 

1990, 70-SO. 
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The Growth of the Sui^ai' Cone. 


In the first place let us consider the rate of maturing of the cane plant as a 
whole. It can be seen by anyone passing along the rows of canes growing in a 
trial plot that some, at three or four months of age, are habitually more forward 
than others in forming cane. It is usual to judge of this by the first formation of 
naked joints near the ground which have the normal thickness of the variety; 
but this is rendered difficult in some kinds by the close envelopment of leaves, 
which sometimes remain attached during the whole life of the plant. This is the 
case with most Indian varieties and, to make accurate comparisons, it is desirable 
to take out and clean the plants and make dissections to show their branching 
systems. During 1916to 1918 some 350 plants were thus dissected at the cane- 
breeding station at Coimbatore, when from three to four months old. As the 
formation of canes is extremely rapid at this period and the dissection took a very 
appreciable time, the subsequent comparison became extremely difficult. It is 
not proposed here to mention in detail these and other difficulties which were met 
with, nor the means adopted to overcome them, but merely to give in general 
terms the result of the study. This will be seen from the following statement, in 
which the various groups are placed in order of development 

Early maturing: Saretha (brown), Kargori, Pansahi, Saretha (as a whole), Sunnabile 
(Dhaulu section), Mungo (only Kharwi); 

Moderately early: Saretha (green section), Saecharum ipontansumf thick tropical 
canes; 

Late maturing : Sunnabile (as a whole), Mungo (as a whole), Mungo (without 
Dhaulu section), Sunnabile (Dhor section . 

It is extremely desirable that similar lists, founded on careful observations, 

? should be compiled of the rate of cane formation in comparative varietal plots. The 
kinds that really matter in such plots are generally few in number, and the work 
could be done each year in a much shorter time than that done at Coimbatore, 
thus ruling out the difficulties which were met with there. 

The study of the difierences between the branches of different orders, namely 
the a’s, 6*8, c’s, etc., was also a difficult piece of work. It had long been felt that 
such a study was needed, because of the occasional observation, especially in 
certain varieties, of those thick, late-formed shoots, called ** gourmandizers,’' 
which usually had little sugar iu them at crop time. But a final decision was 
arrived at, when it was found out that the canes iu each bunch were not uniform 
and in fact differed so much among themselves, that the current method of 
sampling a plot of canes was likely to introduce serious errors. Thus, when 
picking out 20 canes at random for measuring, it was easy, in certain varieties, 
to separate them into different classes which on examination turned out to be of 
early and late formation. The former were longer and thinner, had more and 
shorter joints, and had apparently richer juice* In our study of seedling canes 
these differences among the canes of different ages in the same plant were found 
to be much more pronounced. The colour often varied with the age from green 
or yellow to grey or even purple, the thickness was sometimes three times as 
great in the later canes and the proportion of rooting and general habit differed 
quite as much. It soon became necessary to lay down rules as to which canes in 
the bunch should be selected as typical of the seedling, both as to its external 
form and the richness of its juice. When, therefore, the dissection work was 
taken up on a large scale, a series of measurements of each and every cane was 
introduced, from which to learn something of the meaning as well as the persist¬ 
ence of these differences. The results have fully justified the enormous amount 
of labour involved. 


199 



The International Sugar Journal. 


In the plants of Saccharum arundinaceum and Pansahi shown on the Places ^ 
some of these difPerenoes are very clearly shown ; it is at once obvious that the 
a’s, c’s, etc., vary greatly in certain characters. Among the characters 
chosen for special study were the rate of cane-formation, the thickness and length 
of the canes, the shape of the cane, and the amount of curvature of the base, the 
amount of rooting and shooting, the richness of the juice, and so on. Averages 
have been struck in all the canes of the same order of branching, in each plant, 
clump, variety and group, as well as the whole series dissected, and some of the 
results are given briefly below. 

(1) Bate of early development —Included in this term is the period between 
the shooting of the bud and the completion of the thickening of the cane, after 
which it proceeds to add joint to joint as the leafy shoot is thrust into the air 
The region concerned consists of short, disc-like, superposed joints which gradually 
become thicker and longer, and, after some study, it was decided to limit it up¬ 
wards by the first joint which had reached one inch in length. After this the 
thickness did not appear to vary much and the joints quickly assumed their usual 
length. The length of this basal, preparatory pprtion of the cane was carefully 
measured in each and eveiy cane of the hundreds of plants dissected, and the 
results were tabulated and averaged. It was found that the a’s, that is the main 
shoots, were much the slowest in development. This is indeed not to be wondered 
at, when we consider the quantity of roots and leaves at the disposal of the plant 
at this period. The main branches (6’s), on the other hand, starting from a ready 
formed cane with larger equipment of root and leaf, went through their prepara¬ 
tory period much more rapidly, and this rate of development was seen to increase 
in subsequent orders of branching. But the matter soon became complicated by 
the fact that the later branches had to place themselves further from the centre of 
the plant for free growth, thus introducing a curvature at the base which is not 
seen in the a's or generally the fe’s. This curving region increases with the order 
of branching and mere measurements of the length of the basal portion were 
insuflBicient to demonstrate the rate of development. This fact must be taken into 
consideration in the figures that follow. The average length of the basal portion 
in all the a’s and Vb measured was 3*7 and 2*6 inches respectively. Taking only 
the Saretha and Pansahi groups of Indian canes and the six thick tropical canes, 
we have the following averages (in inches):— 


Saretha group; 

a 

3 4 .. 

b 

.. 1-7 .. 

e 

.. 2*0 .. 

d 

.. 2-4 

Pansahi group : 

3-1 .. 

.. 2.0 .. 

.. 2-1 .. 

.. 2-5 

Thick canes: 

2-8 

.. 2-4 .. 

.. 2-8 .. 

.. (3-8) 


the figures in brackets being founded on an insufficient number of measurements 
for accurate determination. 

(2) Average length and thickness of the mature joints, —The measurements 
in joint length were commenced after the basal part had been passed, that is, 
after joints one inch in length had been reached; the thickness was taken of the 
cane at two feet from the base. The differences in these respects of the branches 
of different orders are very well seen in the Plates, and it is merely necessary 
here to record the averages of the actual measurements taken. As has already 
been stated, the observation of such phenomena has always been found much 
easier in the Pansahi group of canes and in the wild 8accharti/m arundinaceumy 
and these have been selected for reproduction, b ecause they show the differences 

8 to this article have been taken from a paper by the author which was 
in India- they are hero reproduced by kind permission of the 
to the Government of India. 


I The illustration I 
originally published 
Agricultural Adviser 
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80 well. Averages are also added for the Saretha group and for the six thick cane 
varieties dissected. There is much more variation in these, and no individuals if 
figured would be likely to present the matter in so striking a manner; but by the 
averaging of a very large number of measui'emeuts in each (usually many thou¬ 
sands), these irregularities have been ruled out and they fall well enough into 
line:— 

Avbraob Lbnoth of Matoked Joints above the Basal Part, in inches. 



a 

b 

e 

d 

Saretha group: 

2*2 .... 

2*8 

.... 3*3 ... 

. 4 5 

Pansahi group: 

2*1 .... 

2*8 

.... 3*8 ... 

. 3*6 

Thick canes: 

1*8 .... 

2*4 

.... 2*8 .... 

. 3*0 


Averaob Thickness op Cane at Two Fkkt from the Babe, in cm. 



a 

b 

c 

d 

e 

Saretha group: 

1*59 .. 

.. 1.66 .. 

.. 1*78 .. 

.. 1*92 .. 

.. 2*04 

Pansahi group: 

1*66 .. 

.. 1*66 .. 

.. 1*86 .. 

.. 2*28 .. 

.. 2*84 

Thick canes : 

2*68 .. 

.. 2*82 .. 

.. 2*90 

.. 8*45 



(3) Richnf89 of juice in hranches of different ages .—This has been the subject 
of repeated study in the Parisahi group of canes, where the cut canes can bo so 
readily divided into early (a’s and ft’s) and late (c’s and d’s), and the results are 
very interesting. Two sets of analyses are given, which were made in 1916-17 
and in 1917-18. 

Sucrose in the Juice of Members of thb Paksahi Group. 

Per cent. Per cent. 

1916- 17.—(one clump) : early canes. 11*30 .... late canes 9*62 

JOitto (whole row): . 10*29 .... 7*24 

Yuha (6 canes each from one clump): 10*61 .... 7*94 

Per cent. Per cent. Per cent 

1917- 18 — Manerta : very early canes 16 90 early 16*40 to 16*48 .. late 13*99 

Yuba: „* „ 17*81,. „ 17*17 to 17*77 .. ,,16*13 

From these examples we see that, in the samples taken, the earlier or older the 
canes the richer the juice, and it would be interesting to compare these results 
with analyses taken at other places, especially a.s the sucrose content of the mem¬ 
bers of the Painsahi group appear to have so much richer juice in other tropical 
countries than in India. Thus far we have failed to establish similar relations of 
the juice richness in other gi-oups of canes, jK^ssibly because of the fewness of the 
observations and the irregularities in such groups. 

From these and other facts elicited regarding the character of the juice in 
canes of different ages and in the different joints of a cane during its growth, we 
have been led to a certain conception ns to what goes on in the ripening cane, as 
of influence on the behaviour at the mill, and it may be of interest to place it on 
record. The cane plant commences in a small way and, at first, is only capable 
of small things. But, ns it gets bigger, has more roots which penetrate deeper 
into the soil and has larger and more numerous leaves wherewith to obtain food 
from the atmosphere, its capacity increases and greater numbers of thicken* canes 
are produced. Each cane, as it roaches its appropriate thickness, proceeds to grow 
in length, but its joints, being at first young and tender, are filled with sap 
devoted to the building up of fresh tissue. But as the tuft of leaves is pushed 
into the air by the formation of new joints, one for each leaf, the older joints 
become loss intimately connected with tissue formation. They become more 
mature and their large central cells become inert and choi'ged with cane sugar, 
while the more actively living tissues are limited to a nan*ow external band, 
whose main function is the transmission of food from the roots to the shoot. 
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When all but the uppermost joints reach this later stage, the cane is said to be 
mature and is ready for cutting. It does not seem likely that anyone will quarrel 
with this conception of the sequence of events. 

We have seen that the canes of a bunch arise in succession, first the mother 
shoots from the buds on the set, then the branches of the fii’st order and, later, 
those of the second, third and other orders, according to the system of branching 
as determined by the formula. A study of the dissections shows that there is 
usually a considerable period between the appearance of the first and last canes of 
each plant. In all of these the same sequence of changes may be assumed to take 
place in the contents of the joints, and thus there will be considerable differences 
in the times at which the different canes arrive at maturity and are fit for the 
mill. We have some reason then to suppose that the canes at crop time will not 
be equally matured, unless indeed no further change take place in the canes after 
they have reached maturity. But there are abundant signs that such a change 
does take place, although it appears to differ in extent and rapidity under special 
local conditions and in different kinds of cane. There are in fact evidences that, 
after a cane has matured, if left uncut, a process of deterioration sets in, the main 
result of which is that the purity of the juice and the quantity of sucrose in it 
decreases. The causes which induce this change in the stored sucrose in the large 
cells of the joints need not concern us here. The following analyses will illustrate 
our point. They were made at the same time as those of Maneria and Yuha 
quoted above in 1917-18. It was, at the time, recorded that the tops of these 
canes had withered because of drought, but the analyses were made just the same 
to see what the effect of this premature maturing would have on the juice. 

SuCROSB IN THE JuiCE. 

Per cent. Per cent. Per cent 

1917-18.—Pansuhi: Very early canes 13*68 .. early 15*88 to 16*28 .. late 13*66 
Suda Khajee: „ 15*82 .. ,. 16*68 to 17*84 

From these facts we learn that in each cane there will be a gradual rise in 
the quantity of sugar in it until an optimum is reached, after which there will 
probably be a more rapid decline in its content of this substance. If we take a 
milling period of one hundred days and assume that but one kind of cane is ^ 
grown, all of it planted at the same time, we should in practice be mont of the * 
time cutting many canes which are not by any means at their optimum as regards 
sugar content. We should commence with the cutting when the mother canes are 
ripe, but their branches would be increasingly unripe the higher the oi*der of 
branching and the later they had risen in the bunch. Then, when the mother 
canes were a little past their prime, the d'n would be at their optimum, but the 
c*B and d’s would still be unripe; lastly, when the latter canes became fit for the 
mill the mother canes would be much deteriorated and the b*a would also have 
passed their optimum of sugar content. 

The best time to reap a crop will be when the greatest weight of canes is 
mature; this will depend on the formula, and will, for instance be very different 
for Yuba and B.208, and probably for Bed Mauritius as compared with either. 
The formulae tend to be symmetrical on each side of a certain order of branching, 
and if the system is small, there will be most 6*8, if large most c*8; but it is to be 
remembered that not only the number but the individual weight of the canes has 
to be considered, and this is invariably greater in the c*8 than the 6 *b. It will be 
seen that there is plenty of scope for study in this matter, and it would be welL 
in the selection of early and late maturing canes, which will be necessary to extend 
the milling season to as great a length as possible, also to consider the optimum 
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ripening of the canee of dLSereut orders of branching. With the marked differ¬ 
ences to be obseryed between the early and late canes as detailed above, it should 
be possible with a little care to separate them at the mill, and it is suggested that 
an occasional analysis of the canes of different ages and stages in ripeness may be 
of use in getting the greatest amount of sugar out of the crop. 


The Technical Training of Sugair Factory Chemists 

in Queensland. 

The training of sugar chemists in Queensland started about the time of the 
introduction of the Sugar Cane Prices Acts of 1915 to 1917 (i*e., in the year 
1916). Section OA (1) of the Amendment Act of 1917 states that any person 
desirous of being appointed as a check chemist shall first satisfy the Check 
Chemist Examining Board appointed by the Minister for that purpose that he 
possesses the necessary qualifications, whereupon the Board shall issue a 
certificate certifying to the same. And the possession of such certificate shall be 
held to be suflBlcient evidence that the holder has the necessary qualifications for 
the discharge of his duties as check chemist, and maybe appointed by the Minister 
(the Secretary for Agriculture and Stock or other Minister of the Crown charged 
with administration of the Act) to any sugar mill where, in the opinion of the 
Minister, the services of a check chemist aie desirable. 

At this time there was a scarcity of sugar chemists, and it was found that 
gi*eater facilities for training would have to be provided. So in 1916 it was 
decided to establish, in connexion with the Department of Public Instruction at 
the Brisbane and Bundaberg Technical Colleges, classes so arranged as to qualify 
candidates to conduct the chemical control of any sugar factory, embracing the 
determination of the value of sugar cane; sugars and factory products; checking of 
waste; chemical bookkeeping; control of chemical manufacture; manuring, cul¬ 
tivating, and irrigating cane; analysis of soils, waters and manures (including 
phosphate rocks, limestones, etc.). 

The courses consist of lectures and laboratory work extending over three 
years; and they are divided into three stages, viz.: Junior assistant; assistant; 
and sugar chemist. Subjects to bo taken concurrently are : Algebra; arithmetic ; 
mensunxtiofi; inorganic chemistry, and physics. Visits to cane fields, sugar mills 
and refineries are arranged for the students, when the district affords facilities for 
such. 

The syllabus is os follows :— 

Junior aMiatant sugar chemist, —Definition of terms used in industry ; general 
outline of manufacture and objects of chemical control: use of balances; metric 
weights, etc.; preparation of standard acid and alkali solutions; determination of 
acidity and alkalinity and use of indicators; preparation and standardization of 
Fehliug’s solution; determination of sp. gr. by hydrometer, etc.; use of the 
refractometer; elementary theory and use of the polaiiscope; determination of 
sucrose in sugars, juices, 83 'rup 8 , and molasses; volumetric determination of 
glucose; methods of sampling cane in field and mill for the determination of fibre, 
sucrose, Brix, glucose and ash; calculation of ** commercial cane sugar ” in cane ; 
also methods of sampling and preserving juice in the mill. 

Assistant sugar chemist, —A short review dealing with the principal cane 
varieties, their structure and composition; their suitability for various localities ; 
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and value for milling purposes. Change of composition due to burning, fiost, 
diseases ; and the deterioration of cane after cutting. Clerget’s method. Study 
of the principal operations of manufacture and essential machinery. Chemistry 
of manufacture; extraction; clarification; subsidence; evaporation; boiling; 
drying; etc. Chemistry of principal sugars, and methods of estimation and sepa¬ 
ration. Analysis of by-products and raw materials, such as lime, clarifying 
agents, etc. Sugar-house calculations and chemical bookkeeping. 

Sugar chemist —Sugar cane cultivation. Manuring experiments. Irrigation. 
Calculation of efficiency of various units. Sources and determination of losses. 
Theories of sugar-boiling and exhaustion of syrups. Analysis of waters for 
irrigation and boiler feeds, also of soils and manures. 

The above training of sugar chemists in Queensland is certainly good as far 
as it goes; but the general concensus of opinion in the Colony is that it does not 
go far enough. Theoretical knowledge in itself is mere prattle without practice, 
and if those interested in the future welfare of the industry, the Government, 
planters and millers, would combine to erect as complete a sugar factory in minia¬ 
ture as possible, with effects, vacuum pans, crystallizers, centrifugals, filter-presses, 
etc., large enough to yield practical information, and under the direction of a 
first class instructor, students could be trained in a thoroughly practical as well 
as a theoretical manner. 

Evidence enough was given before tho recent Royal Commission of enquiry 
into the sugar industry to warrant a school of this nature. The application of 
scientific chemical control of the sugar industry has manifested itself under the 
system of cane price fixing, whei:e a factory must attain a 90 per cent, coefficient 
of work, making 94 net titre sugar as the standard, before an}’ profits are made. 
And the results are sufficient proof that the old system of acquiring some practical 
experience with insufficient theoretical knowledge is veiy unsatislactor}’. 


The Williams shredder has been discarded in certain factories in Hawaii, on accoun 
of litigation in connexion with patent infringement. 


Central El Pilar, Artemisa, Cuba, produced 128,050 bags of sugar last year, but tlu* 
estimate for the present crop is given as 240,000 bags. 


Seven new centrals are in course of erection on the island of Negros, Philippine Islands. 
Isabella just completed to the design of Catton, Neill & Co., Honolulu, is the first to get 
to work. Its equipment includes a 15-roller mill and crusher, Ramsay conveyors, Howe* 
juice scales, 3 filter-presses, a triple and two 9 ft. vacuum pans, and Cresson-iff orris belt 
driven centrifugals. 

Mr. W. P. Nacivin Manager of the Pacific 8ugar Mill and Honokaa Sugar Co., T.H. 
reports that he has had an Ogg-Haldeii cane knife apparatus in use fur one season, and 
that in grinding about 130,000 tons of cane onl}’^ four of the knives were broken. It 
consists of a 15jin. c.i. roller serving as the hub, the remaining space in the slots being 
filled with babbit or lead. In the first set, as a precaution, screw bolts are passed through 
the hub and knives, parallel to tho shaft. 


An Empire Development Parliamentary Committee has been in existence for a few 
months, to which about 200 members of the House of Commons are said to have given 
their support. The objects of this committee are, generallv, to support the Secretary of 
the Colonies in the execution of his policy to further the developnient of the Empire. It 
is moreover desired to urge upon the Government and Parliament that sugar {inter alia) 
can by Empire development be increfised in quantity and reduced in price, while its 
cultivation will assist in correctin adverse rates of exchange. 
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Notes on American Sugar Production, 

By our American Correspondent. 


The course of the raw sugar market thus far during the present season has 
demonstrated very strikingly the exceptionally strong position which the Cuban 
sugar producers occupy. Ordinarily, at this period of the year, with the grinding 
campaign at its height, Cuban centrifugals are being pressed upon this market in 
heavy volume and buyers are able to force substantial concessions in prices. Up 
to the present writing we have had continuously a sellers’ market this year and 
the trade is beginning to question whether this condition may not prevail 
throughout the season. 

On two occasions cable delays in forwarding advices of shipments from Porto 
Rico and Cuba caused several unsold cargoes to arrive here simultaneously and in 
those cases a temporary decline in prices occurred. In each instance, however, 
the recovery was prompt and vigorous. Whenever signs of a general buying 
movement appear prices advance and whenever quotations weaken holders 
withdraw from the market. 

There is no question that the profits of the past few years have put the Cuban 
sugar producers in a far more independent position than they ever before 
occupied. Where once their crops were mortgaged before they were grown many 
of the planters are now in a position to command credit on terns as favourable as 
are extended to other business men. Undoubtedly too' the Cubans have come to 
realize that their former sales policy meant the sacrifice of many millions of 
dollars yearly. Last month, when the price of 96* test centrifugals fell tempor¬ 
ally a cent a lb., the recently organized Association of hacendados and colonos 
promptly recommended that Cuban colonos release the mill owners temporarily 
from the payment of more than fifty per cent, of the amounts due them in settle¬ 
ment for cane delivered. Such action, it was estimated, would relieve the 
operators of the mills from the necessity of forcing their sugars upon a declining 
market. The colonos quickly adopted the suggestion, and many of them 
voluntarily agreed to accept payment for their cane on a basis lower than the 
official promedios of the colleg^^ of brokers. 

This manifestation of a new spirit in the relationship between mill owners 
and cane growers in Cuba indicates the extreme unlikelihood of a return to the 
old system of selling the entire crop such us has been proposed at various times. 

The Porto Rican producers are likewise considering the organization of a 
co-operative sales company to dispose of their crop, modelled on the Sugar 
Factors Company, Ltd., of Hawaii. They also have suggested to the Cubans the 
adoption of a plan by which only one-tenth of their respective crops shall be 
forwarded to this market in any one month. By spreading shipments over a 
period of ten months, they hope to avoid pressure of heavy supplies of raws during 
the height of the campaign and the consequent depression of prices. 

The purpose of all these plans, most of which are yet in a tentative stage, ia 
to enable the producers to obtain a fair share of the average prices that prevail in 
the raw sugar market during the year. With the number of potential buyers 
limited to a half dozeu refiuers the smaller producers have been at a decided 
diaadvantage in the past in selling their output. Now that they have achieved a 
degree of financial independence, moj*e attention undoubtedly will be paid to 
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problems of marketing, with the possibility of the ultimate organization of banks 
and co-operative warehouses to aid in carrying sugars over periods of temporary 
depression. 

While the producers of raw sugars are thus planning to extend the degree of 
their control of their products, the refiners on their part are reaching out to beoom© 
producers instead of mere middlemen in the work of preparing sugar for matket. 
The action of the American Sugar Befining Company in purchasing Central 
Cunagua was the first step in a plan which has long been under consideration for 
the acquisition of plantations and centrifugal mills. It is the policy of the 
company to develop an organization that will handle sugar at every step from the 
growing of cane to the delivery of the finished product into the hands of retail 
sellers. 

Within the past few weeks the Warner Sugar Refining Company has acquired 
Centrals Gomez Mena and Amistad in addition to the two Cuban properties 
previously owned by interests associated with this company. Mr. C. A. SPRECKEiiS, 
controlling factor in the Federal Refining Company, has long had extensive 
interests in Cuban properties. The management of the National Sugar Refining 
Company are actively identified with large Cuban producing companies and the 
Pennsylvania Refining Company is now undertaking tho production of sugar on 
a large scale in Florida. Thus the tendency of refiners to participate in the 
growing and milling of cane has developed to the point where it may be accepted 
as a definite policy. 

It is obvious that these two lines of development, in the course of time, may 
alter very decidedly the organization of the sugar industry in the United States and 
Cuba. If the refiners turn to the production of a considerable part of tho sugar 
handled in their refineries the raw sugar producers may find it necessary, or at 
least advantageous, to turn out a finished product that can directly enter the 
channels of distribution and consumption. In fact a very noticeable movement 
in this direction already is well under way and will be discussed in some detail in 
a future letter. 

From the time when the beet sugar industry was first established in tlie 
United States the various companies engaged in this industry have followed the 
policy of turning out from their factories white sugars ready to go directly upon 
the table. In this way they have diverged from the usual practice of European 
producers of beet sugar, the majority of whom have restricted themselves to the 
output of raw sugars which were passed through regulation bone char refineries 
on their way to the consumer. Now a policy of self-sufficiency similiar to that 
practiced by the American Beet Sugar Producers seems in a fair way to be adopted 
in the cane industry. If the various plans being worked out to achieve this result 
prove successful, it will have a decidedly broading effect upon the sugar market 
and undoubtedly will be to the interest of the consumer, who will have a much 
larger number of separate interests competing for his favour. 

New York, March 17th, 1920. 


In Paraguay sugar cane grows well in the northern and eastern cordilleras and a part 
of the Chaco, but at present the area planted with cane is limited to some 7760 acres. The 
gross weight of cane grown during 1918 was 387,500 metric tons, while 1919 crop is 
estimated at about 400,000 tons. During 1918 the Paraguay refineries produced 562 metric 
tons of sugar, 180,121 litres of rum, 51,500 litres of industrial alcohol, and 325,900 litres 
of rectified alcohol. The production was not sufBcient for the consumption, so 2,300 tons 
of sugar were imported. 
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Report on Progress made in Sugar Manufacture and 
Utilization of By-Products in Hawaii.' 

B7 W. V. H. DUEBB. W. P. NAQXTIN. sad S. S. PBCE. 

Milling. Clarification* Filtration. Bolling. Bagasse Utilization forlMulchlng Paper. 

Molasses Utilization for Motor Fuel (** Natallte"). 

Milling ,—At the time of writing this report, the final figures of all the 
plantations were not available, but from the weekly mill return issued by the 
Experiment Station, it was at once apparent that another record had been made.* 
The average extraction is again higher than in any previous year, and two of the 
leading mills regularly report values over 99 per cent. Comparing the results of 
Java factories with those obtained in Hawaii for the year 1918, the following figures 
are found: 

Hawaii. Java. 

Criisher and 12 -roller mill .. .. •• •* 97*1 .... 93*4 

Crusher and 9-roller mill .. •• .. .... 96*0 .... 90*8 

Although a certain equipment Js essential, it has been demonstrated again 
this year that the results depend very largely upon the skill and ambition of the 
operators. Arguments concerning the economical limit of extraction** are being 
abandoned, since it is noticeable that those factories obtaining the highest extraction 
figures are also those first succeeding in reducing the loss of sugar in the waste 
molasses. Gravity purity values for final molasses of 35 and 36^* are reported week 
after week. The most necessary means of reaching such a high standard in milling 
are the use of shredders, juice grooves, and knives, together with the use of 
additional units, up to lo-roller mills. Given such a milling plant, the 
essential points in operating it are the evenness of feed throughout the entire 
train, the use of high pressures, and the securing of a high extraction with the units 
preceding the application of the maceration with diluted juice or water. It is to 
be remarked that no proper device has been discovered that is capable of accomp¬ 
lishing the complete admixture of the maceration water and the bagasse. In fact, it 
is doubtful whether the full benefit of maceration can be expected unless the bagasse 
is submitted to a complete maceration for a certain time. This would not be far 
from the diffusion process.^ 

Dr. Norkis has published figures showing that as a rule there exists quite a 
difference between the density of the juice running from the first roller and that 
coming from the back roller of the mill.^ This would show that the maceration 
water had not had time to penetrate the bagasse, much of the water being expressed 
again without having had any practical effect. 

Mr. F. F. Baldwin, manager, Hawaiian Commercial & Sugar Co., wrote that 
he had been reducing his rate of grinding from 120 to 95 or 100 tons of cane per 
hour, while raising the maceration from 35 or 40 per cent, to about 50 per cent. 
These changes had resulted in reaching an extraction of almost 99 per cent., an 
increase of 0*5 per cent, compared wi^ the last two years, which establishes a 
record for 12-roller mills. He intends to operate a 16-roller mill next crop by 
using the 4th mill of the B train in conjunction with the full A train and putting 
in cross conveyors. This will result in a considerable saving in labour and power. 
All but two of the crew of the B tram can be dispensed with, and it will not be 
necessary to operate the following plant of the B train : main engine; crusher 

1 Summary of a Report presented to the Hawaiian Sugar Planters' Association. 

•Sec LS.J., 1919, 663. > 1919, 17. * 1919. 663. » 1.8J,, 1919, 468. 
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engine; carrier engine; shredder motor; two leveller motors; tinloader motor; 
cane winch; main juice pump, and several small juice pumps, a total saving of 
11 men per shift and of 850>1000 I.H.P. It is expected that the additional mill 
will make up in extraction for the higher tonnage and speed of running. 

Mr. H. S. Walkeh, superintendent. Pioneer Mill Co., reported that for the 
1920 crop his installation will consist of a crusher, shredder, and a 15-roller mill 
having a uniform width of 72 in. from the cane carrier onwaids. All the mill 
hydraulics will be placed on top. All 3-rollors of the first mill will be deep grooved, 
I in. pitch, and 35” points ; the feed rollers of the 2ud, 3rd, 4th and 5th mills will 
also be deep grooved ; but the top and discharge rollers will remain as before, viz., 
7 grooves to the inch. On deep-grooving the feed roller of the last mill towards 
the end of the 1919 crop, a great improvement in feeding was found, while the 
moisture in the bagasse dropped by about 2 per cent. 

Clarification. —Mr. Wm. W. Goodale, manager, Waialua Agricultural Co., 
wrote that he has been making efforts to impiovo the colour of the sugars made in 
his factory, which are said to be darker than the average. Dark liud varieties as 
Demerara 1135 and Eose Bamboo canes aio ground, the result being that the juice 
is darker than in other mills. He found no trouble in obtaining a good claiifying 
effect on liming heavily and removing the excess of lime by means of phosphoric 
acid. 

Filtration .—In Hawaii the ordinary plate-and-franie press is still universally 
used, and apparently has held its own against other devices, as the Oliver, 
Sweetland, and Kelly filters, though the latter is being used successfully in Java. A 
few mills filter the subsided juice through excelsior or bagasse, and most use fine 
copper screens. 

Boiling. —Mr. Wm. Lougiier, mill superintendent at Puunene, stated that he 
had changed from a three-boiling system to a two.^ First strikes are started on a 
magma of syrup and No. 2 sugar ; built up with syrup; cut; built up again with 
syrup ; and finished either with remelted sugar or No. 1 molasses, a massecuite of 
7B to 87^ purity yielding molasses of about 54 to 57‘^ purity thus being obtained. 
No. 1 molasses is boiled to grain ; built up with more No. 1 molasses ; cut, either 
once or twice; and finished either with No. 1 molasses, or with remelted sugar, 
this massecuite going to the crystallizers for as long as possible, say 7 to 10 days, 
and thinned up with about 10 per cent, of dilute waste molasses during the last 24 
hours it is there. This addition has a marked effect on ** drying.'* 

Mr. E. Cropp, manager, Koloa Sugar Co., mentioned that he had boiled a 
molasses of 37® apparent purity to string proof, and charged it with sugar dust 
shortly before dropping the strike with results jiromisiug enough for further trials 
in this direction.® 

In reference to the difficulty which has been experienced in curing low-grade 
products,® it now seems clear that the cause is the fine false grain forming either 
in the pan or later in the crystallizers and tanks. Mr. W. McAllep has made a 
report on the question in which he says that, while more efficient means of 
separating high density molasses from the crystals is desirable, most factories 
could reduce the purity of their final molasses below the present average figure by 
improving the grain of their low-grade massecuites. Slow boiling is an important 
condition in securing this. An even grain should be formed, and the massecuite 
concentrated slowly to a high density, taking as long as 12 hours or more for the 
strike, the formation of false grain being carefully avoided, and the purity of the 

i I.S.J,, 88. 2 1919, 3tJ » I S J.. 1919. 133. 
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mother-liquor reduced as low as possible before dropping to the crystallizers. The 
use of a small grain is a second condition. For a certain weight of sugar 
separating out it gives more crystal surface in the massecuite than a large one, 
which is favourable for crystallization. Measurements made by Mr. McAllei* indi¬ 
cate that 0*2 to 0*3 mm. is a desirable size for the crystals, and this is about as small a 
grain as can be handled successfully in the centrifugals. It is true that a larger 
grain would facilitate centrifugal work, provided false grain can be avoided ; but 
ill all cases observed when the grain was large and the massecuite was concentrated 
to a high density, false gmiii had formed, either in the pan or in the crystallizers, 
or in both. These observations relate to factories having crystallizer equipment. 
In the case of massecuites resulting from blank boiling, which are crystallized in 
storage tanks, it was found that the grain was extremely uneven. Usually in the 
last boiling, the crystals are of almost triangular section, a shape which appears to 
“pack** in the centrifugals, leaving only the smallest interstices for the flow of 
molasses. 

Mr. John A. Scott, manager, Hilo Sugar Co., reported that at the end of 
1917 his factory was boiling a No. 2 massecuite of 94° Brix, and disposing of a 
final molasses of 39*25° gravity purity, in which the grain was very numerous and 
triangular in shape. Blank strikes were noticed to give crystals which at first 
were square but became triangular when the mass cooled. When these triangular 
crystals form, the process of exhaustion is slow, and the purity of the resulting 
final molasses is high. Moreover, massecuite containing crystals of this shape 
does not seem to “ diy ” as well in the centrifugals. In order to test the work in 
the pan, a large grain was boiled 8 lowl 5 % and the gravity purity of the molasses 
taken as soon as dropped, when it was ready to be dried, and lastly after it has been 
dried. The following results were obtained, showing that the process of boiling w as 
in order, the mother liquor being exhausted during the operation, but that after 
passing the macbiuos a high loss of sugar occurred:— 

Alter 7 dayn In 



A(t<*r 

crynUllizer and 

After 

Decrease 

Lokh after 


dropping 

7 days in tanks 

drying. 

in purity 

drying 

Test 1 . 

. 42*7 . 

... 33-62 _ 

. 36-96 .. 

9-08 .. 

.. 2-33 


.. 43*5 . 

.... 34*7 ... 

. 35-96 .. 

... 8-8 

... 1*26 

M 3 . 

.. 44*6 , 

.... 32'6 

. 36-4 

... 12-3 

... 3*9 


In order to find some means of preventing this loss at the machines, the tops 
and bottoms of the screens were overlapped with filter-press cloth 1 in. on each 
side. Losses of massecuite over and under the scroens were thus avoided to a 
groat extent, although upon examiuiug the grain under a glass, and compaiing 
the size of grain with the size of the holes on a screen having (525 holes to the rsq. 
in., it wMis found that the diameter of fine crystals was about one third, enabling 
them readily to pass through. On examination of the molasses, it was further 
noticed that more grain passed through at the beginning of drying than at the 
end. Working along these lines, it was found possible to reduce the purity of the 
final molasses from 39'2o to 34*6°, giving by the S. t/. M. foi*mula an increased 
recovery of 1*44 per cent. (92*0 to 93*44 per cent.). 

Mr. A. W. Collins, Pioneer Mill Co., said that the method of boiling in use 
was practically the same as that which had been in operation during the past five or 
six years. Instead of boiling back low molasses continuously to make a fixed purity 
massecuite of about 76 to 78 ° purity, every third strike is made of straight syrup, 
taking back molasses in the next two until the purity of the molasses is reduced 
to about 55°, when it is boiled for the crystallizers. This method reduces the 
amount of molasses in circulation, and, as the average purity of the massecuite 
boiling is higher, fewer strikes are required to produce the same weight of sugar. 
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Its disadvantage has been the difficulty in keeping the polarization down to 96°, but 
this is controlled by **painting’* the high testing sugar from the syrup strikes 
while in the machines with enough molasses of 55° purity to displace the high 
molasses adhering to the crystals. 

Mr. J. E. Biela, Kohala Sugar Oo., described the method of boiling at his 
factory. A charge of syrup is boiled in pan 1 to graining point, and second sugar 
in magma drawn in as seed. Boiling is continued to full capacity of the pan 
(270 cub. ft.), at which point half is drawn over to pan 2, in which syrup or 
remelted low-gi’ade sugar has been prepared; boiling is continued with syrup, 
and the strike finished with first molasses. Pan 1 is boiled to full capacity again, 
and the whole mass drawn into pan 3, the operation of which is similar to that of 
pan 2. Pans 2 and 3 (676 and 710 cub. ft, capacity respectively) are cut frel 
quently. First molasses is returned into the strikes so far as is consistent to 
obtain sugar of 96° polarization and molasses of a sufficiently low purity to warrant 
reboiling as second massecuite. First massecuites are boiled to about 98 ° Brix, 
and have an average purity of 74 to 76°, and they are cured hot. Second masse¬ 
cuites are boiled blank into crystallizers at about 95° Brix, and after 11 days the 
stirrers are operated twice each day for about an hour each time. Third masse¬ 
cuites are boiled only if the second molasses is of a purity to waiTant a fair return, 
and it is left in storage tanks according to the available capacity. 

Utilization of hy-^produrta, —Mr. J, P. FosTEK, factoiy superintendent, Maui 
Agricultural Co., is utilizing a portion of his waste molasses for the production of 
motor alcohol (**Natalite”) for the operation of trucks, tractors, automobiles, 
etc.* It is produced at the rate of 350 gallons per day, and, not taking into 
account the molasses, the cost per gallon is about 8 cents. One ton of molasses 
produces 60 gallons of the spirit. This scheme is a successful one. Another 
interesting development is that termed by-product power,” mention of which 
has already been made. ^ 

Mr. C. F. Eckart, manager, Olaa Sugar Co., Ltd., reported that his paper 
making plant is now turning out a material of excellent quality for the purpose 
of mulching^ and in quantity to meet requirements. Up to October, 1919, the 
amount of asphalt-saturated paper produced was 11,816 reams, weighing 986 tons, 
or an average of 166‘89 lbs. to the ream. Its average bursting strength is 22*17 
lbs. per sq. in. It was obtained from 644 37 tons of “raw” paper, weighing 
10*583 lb, per ream, having an average bursting strength of 21 *56 lbs. per sq. in. 
Up to date, 810*8 tons of the asphalt-saturated paper have been applied in the 
fields, and 1150 acres have been treated by the mulching process. Working 12 
hours per day, the plant is capable of supplying sufficient for 3000 acres per year. 


Considerable dissatisfaction continues to be evinced in Natal at the Government 
maintaining the control price for home consumption at the low figure of £28 6s. per ton, 
while meantime sugar has heen sold at Durban tor export at £61 10s. per ton f.o.b. It 
is pointed out that as a matter of fact Natal and not Australia holds the world’s record for 
lowest sugar prices during the war period, and since the Armistice there has been no 
proportionate improvement in prices. 

in a recently published book on the manufacture of chemicals by electrolysis by 
A. G.^ Hale, a summary is given of some recent work done on the preparation of hydro¬ 
sulphites by the electrolytic reduction of sodium sulphite. Processes of this kind have 
been devised inter nha by 8pencb & Sons, Elbe, and Jbllxker. 


^ 1915, 533 ; 1916, 32 ; 1919, 519; 1919, 542, 564; 1920, 173. 

* /. S.J., 1920, 158. * J.<S*. J., 1918, 567 ; 1919, 349, 626. 
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Bagasse Furnaces.’ 

By A. a. BUDOB. 

It is in the design of the furnaoe and its operation that the greatest efEective 
economy can be obtained in the boiler-house. In most factories, therefore, this is 
a subject of interest, upon which it is necessary to be informed. 

The general type of furnace (the Ginaca-Keech*) used in factories in Hawaii 
is shown in figure I. It has been modified by different engineers, influenced by 
certain conditions of operation, and there are now several installations having 
the same general characteristics but varying in detail. 

In figure II is shown the type of furnace in use at the Hawaiian Commercial 
& Sugar Company’s factory under 7 X 20 ft. return tubular boilers, a design 
which has given entire satisfaction there. A somewhat similar t 3 ^e has been 
installed under one of the water-tube boiler plants, but the results do not indicate 
any radical improvement compared with the previous equipment, due probably to 
a set of conditions which have not been duplicated. 

The first water-tube boilers installed in the Territory were built with furnaces 
similar to that shown in figure III, but sufficient consideration was not given to the 
greatly increased boiler heating surface which now has to be served.* As the 
consequence, while these boilers are all doing the work required, they are in no 
instance giving the overload which might be expected from an installation of this 
kind, provided sufficient fuel was burned. 

Recently the water-tube (Stirling) boiler installations at Onomea, Pepeekeo, 
and Hakalau were tested in order that a type of furnace more suitable to 
this boiler might be evolved* and the results are given in the following table. It 
was shown that none of the boilers was developing rating, although they were 
carrying the load originally demanded for the factory operation. It is probable 
that under present conditions rating could not be developed in any of these boilers 
without having a more effective furnace, that is, a better grate area and combustion 
space. In other words, the furnaces are too small for the amount of work now 
required of them, and when an endeavour is made to force the boilers the trash 
is carried through the setting. 

Therefore, for the new installations the furnaces have been designed to bum 
more fuel. It is believed that the improved type will have a capacity sufficient 
to develop an overload with the boilers while encountering no difficulty in main¬ 
taining efficient combustion at any required load. Both volume and grate area 
have been more than doubled compared with the earlier type of setting. Now the 
ratio of the combustion volume to the boiler horse-power is about 2*25 to 1, and 
the ratio of the grate area to the heating surface is about 1 to 72; whereas 
previously these ratios were 0*85 to 1 and about 1 to 115 respectively. 

In Hawaiian factories the trash available for fuel is drier and much more 
combustible than that in most other sugar producing countries. As the result of 
this, it has not been necessary in the Territory to go to expensive and extreme 
designs, as is the custom for example in Cuba. A typical Cuban bagasse furnaoe 
is shown in Figure IV, from which it will be noted that the amount of brickwork 
is far in excess of that required in the case of installations in Hawaii. Probably, 

i Exti'actod iroin a Keport on Boiler Boom Equipment and Operation " presented to tne 
Hawaiian Sugar Planters’ Association. 

> Bee U. 8. Patents, 791,023, 797,805, and 853,011. 
s See also an article by A. Qabtley ; I. S. J., 1919,233. 
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Figure III. 
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Onomea. 


Pepeekeo. 

Hakalau A. 

Hakalau B. 

1. 

Heating Surface, sq. ft. 

8774 

. • 

4387 

12,064 

12,064 

2 . 

Grate Area, sq. ft. 

81*08 


31-63 

62-0 ,. 

X28-0 

8. 

Draught, in. of water: 







Furnace . 

0*14 


0 26 

.. 0-88 .. 

.... 


Damper . 

0*46 


0-69 

0-63 .. 

0*63 

4. 

Moisture in Bagasse, per 





37-0 


cent. 

39-6 


37*6 

86-9 .. 

5. 

00a in Flue Gases, per 







cent. 

140 


13*0 

9*0 .. 

10-6 

6. 

Flue Gas Temperature, 





620 


degrees F. 

460 

.. 

490 

630 

7. 

Ratio, Grate Area to 







Heating Surface .... 

1 : 108*2 


1 : 138*7 

.. 1:232-0 .. 

1 : 106-1 

8. 

Bagasse Burned per sq. 







ft. of grate . 

94-76 

.. 

106-4 

214-0 .. 

84-4 

9. 

Ba^sse Burned per sq. 
ft, of Heating Surface, 







lbs . 

0-876 


0-76 

0-92 .. 

0-895 

1C. 

Equiv. Evap. per Ih. 







Bagasse . 

3*28 


3-82 

2-849.. 

3-22 

11. 

Equiv. Evap. per sq. ft. 





2-8h 


Heating Surface 

3*06 

.. 

2*62 

2-628 ., 

12. 

Per cent, of Boiler 







Rating developed .... 

88-6 

. • 

73-16 

76-17 .. 

83 61 

13. 

Efficiency of Boiler, 







Furnace and Grate .. 

65-06 

, • 

63-13 

64-1 .. 

60-23 


the combustion and general conditions of operation aro better with the Cuban than 
with the Hawaiian type; it may be that the steam requirements of the 
factories in the Territory will eventually be such that this more efficient design 
will have to be adopted in order to obtain the best work. But for the present 
installations of the Cuban type are not considered necessary. 

In some factories oil is burned in conjunction with bagasse in order to 
maintain the required steam pressure. With oil at its present price, it is desirable 
that it should be burned with the maximum efficiency. In order to do this, a 
furnace designed for the purpose should be used, and it should never be burned in 
conjunction with bagasse. While it may be expensive to change an ordinary 
setting, and install a proper oil furnace, the improved results will more than pay 
for the cost of the alteration in a few months* time, if any appreciable quantity of 
oil is burned. 


Mr. Jambs Crabtrse, M,Sc., F.I.C., of the Woburn ExperimcntHi Farm, Apsley, 
Beds., has just been appointed Superintendent of the new British Guiana Sugar Experi¬ 
ment Stations, which have been authorized under an Ordinance of the British Guiana 
Government.! 


Mr. Arthur R. Lino, F.I.C., F.C.S., has been appointed to the Adrian Brown 
Chair of Brewing at the University of Birmingham. Mr. Lino is well known as a con¬ 
sultant on brewing and malting, and as the author of some valuable papers on the ready- 
formed sugars of malt, on the action of diastase on starch, and on the physiology of the 
malting process. He is joint author of the standard work Principles and Practice of 
Brewing,’’ and is Editor of the Journal of th$ FederaUd InatituUt of Brewing, He was 
Chairman of the Empire Sugar Supply (Technical) Committee, the report of which body 
was recently publish^.^ 


1 See J.S.J., 1919, 636, • J.S.J,, 1919, 448-463. 
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A Compaurison of Cuban and Hawaiian Methods 
and Machinery. 

At the request of the Hawaiian Sugar Planters* Association, Mr. Nokl Deekh 
lately compiled a detailed account of the differences in sugar machinery found in 
Cuba and in Hawaii, which has been incorporated in the “Eeport of the Committee 
on Manufacturing Machinery for 1919** presented to this Association. Mr. Deerr's 
report is as follows. 

To your request that I should supply you with some account of the differences 
in sugar machinery as found in Cuba and Hawaii, the natural reply would be t(» 
say that such do not exist, since the design of the individual units employed in 
factories of recent construction has become very largely stereotyped. What differ¬ 
ences do exist are to be found only in these minor details which express the 
personal equation of the draughtsman. On the other hand, the operation of the 
factory and the economic conduct of a Cuban sugar property are very different from 
what we have been accustomed to in Hawaii. 

The Cuban sugar industry is essentially one of extensive methods as opposed 
to the intensive routine followed in Hawaii. Its production of cheap cane depends 
on the planting of large areas to which is given, especially in the more recently 
developed lands of Eastern Cuba, a minimum of cultivation, and for which no ex¬ 
penses are incurred for either irrigation or manuring. The result is a small return 
of cane, which does not average over 20 short tons per acre, but which is at the 
same time produced for a very small cost per ton of cane. It hence follows that 
Cuban practice affords high profits per ton of cane or per ton of sugar simultane¬ 
ously with small profits per acre. Hawaiian practice, on the other hand, aims at 
obtaining the maximum of profit per acre and at the same time decreasing the cost 
of production per lb. 

A second allied difference is to be found in the relations between producer and 
manufacturer. Most of the cane grown in Cuba is raised by planters who sell the 
produce to the mill owners for the value of so much sugar, expressed as a peroentuge 
basis on cane; this percentage lies between the limits of 4J per cent, and per 
cent. It is easy to say that under such conditions the manufacturer often will, and 
indeed generally does, make large profits when he works up the maximum possible 
quantity of cane at a moderate efficiency. Thus, 150 tons of cane bought on a 
basis of 0 per cent, and treated so as to give 11 per cent, yield will give to the 
manufactiu’er a profit of 2 per cent, of sugar on weight of cane, allowing 3 per cent, 
to cover all chai*gos. The net profit therefore equals the value of 3 tons of sugar 
on the 150 tons of cane. On the other hand, the purchase of 100 tons of cane 
treated so as to obtain a yield of 11*5 per cent, would on an equal basis give the 
manufacturer a profit equal to the value only of 2*5 tons of sugar. 

In Hawaii, however, the quantity of raw material available is fixed, and 
already the return of cane per acre does not seem capable of further increase, so 
that in order to augment his profits the Hawaiian manufacturer is confined to ex¬ 
tracting as much sugar from the cane as is economical, having due regard to the 
prevailing prices of sugar, fuel and supplies. This condition, equally with that in 
the field, tends to increase the cost of production in Hawaii while still yielding the 
maximum of profit, and finally it may be said that the comparison between Cuba 
and Hawaii clearly shows that the low cost of production does not necessarily imply 
efficiency, but in this particular instance rather the reverse. 

Turning now to the actual methods employed, I would offer you the following 
short notes upon which the bearing of the foregoing remarks will often be 
apparent:— 
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Harvesting ,—In Cuba, the cane after cutting is loaded into bullock carts, the 
capacity of which is 7500 lbs., and which are drawn by two or more yoke of oxen. 
The cane is cut into 6 ft. lengths and is carefully packed in the cart, in which are 
placed chain slings, serving, with the assistance of a derrick, to transfer the load 
en masse to 30-ton standard gauge railroad cars. Actually a well-loaded car will 
hold 45,000 lbs. of cane, and a cane train will be made up of a maximum of 30 such 
cars. The distance hauled by the oxen seldom exceeds a mile, but the railroad 
haul to the central may be as much as 50 miles, and on an average is much larger 
than anything that obtains in the Hawaiian Islands. The great areas over which 
the Cuban sugar properties extend necessitate a standard gauge track, and the 
transport would not be economically possible with the narrow gauge roads sufficient 
for the more concentrated industry in Hawaii. 

With the very great extension of the cane areas, combined with the lack of 
control following on the colono sj^stem. it results that a much longer time obtains 
between cutlass and mill in Cuba than is the case in Hawaii. In Eastern Cuba, 
at any rate, it is not uncommon for the mills to operate on cane at least a week old, 
and I do not think I am far wrong in putting the average age of the cane worked up 
as far as 72 to 96 hours. It is quite easy in the mill to trace the effect of this long 
storage, and here lies one of the economic losses, and one that is not generally 
recognized as such. 

It is also worth while montioning that in Cuba the harvesting of the crop 
frequently amounts to 60 per cen t. of the total cost of production. Under harvesting 
in this connexion is included cutting, loading, hauling and transportation, and the 
statement particularly refers to Eastern Cuba, with cane sold at 5 per cent. 

Unloading .—The endless belt rakes and reciprocating mechanical fingers used 
in Hawaii to unload cane have never been used in Cuba. The method now almost 
generally followed is the dump. The cars are built so that their sides inaj’^ swing 
outwards. Hence on inclining the car the load will gravitate into a hopper or 
onto a carrier. To effect the discharge, a tilting platform is located alongside the 
hopper or cari'ier. Side or end dumps are equally in use, and tlie power used to 
operate the tilting platform is usually hydraulic. The unloading of cane by 
means similar to that used for transfeiTing from carts to cars is now little used. 

Milling, —Capacity, and not extraction, is the object of the Cuban mill. 
Whereas Hawaiian practice regards the milling plant as a means of extracting 
sugar, that of Cuba looks upon it as a means of grinding cane. This point of 
view follows from economic differences that have already been touched upon. 

The quantity of cane milled iu Cuba per unit of time appears at first sight 
veiy great, and at the present time there are a number of traiiivS in Cuba of>erat- 
ingat the rate of 200,001) arrobas per day in 84 in. outfits, consisting of a double 
crusher and five or six 3-roller mills. This quantity of cane reduces in Hawaiian 
terms to 104 tons per hour, and compares with the 65 tons milled in Hawaii in a 
78 in. train. The best record of a prolonged run that 1 have seen for a double- 
crusher and six mills, 36 in. X 84 in., driven by individual motors, is:— 


Tons cane per hour ........ 117 

Fiber per cent, cane. 9*9 

Water per cent. 11 *9 

Extraction. 94*9 


This represents the latest and best Cuban practice, and in comparison with 
Hawaiian work the very low fibre must be considered. The effect of the long 
train and the moderate quantity of added water in giving a reasonable extraction, 
and (me which a few years ago would have been considered excellent practice in 
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Hawaii, is well shown. In making the comparison it must be remembered that 
the capacity of a mill increases much faster than does the length of a roller, and 
that the Crystalina cane of Cuba (Bose Bamboo in Hawaii) seldom contains as a crop 
average as much as 11 per cent, of fibre as compared with the 11*5 per cent, in 
Hawaiian Lahaina and 13*5 per cent, in Yellow Caledonia. If these differences 
are taken into consideration, the “ duty** of Cuban and Hawaiian plants will be 
found to be much more even than the more statement of the tonnage milled would 
imply. 

On the other hand, the high extraction reached in Hawaii is never obtained, 
or even aimed at in Cuba. The highest figures that I have ever seen there were 
in the neighbourhood of 96 per cent., and I doubt if the average extraction all 
over Cuba reaches 93 per cent. The water used in maceration is seldom more 
than 20 per cent on cane, and frequently is zero or of the order of 5 per cent. 
The bagasse analysis also compares unfavourably with what is expected in 
Hawaii, and the percentage of water is seldom leas than 47 per cent. This is, I 
think, rather to be attributed to the spongy absorbent nature of the fibre rather 
than to inferior milling. Eeference to your Hawaiian statements shows with 
regularity that the lower percentages of water are found with Yellow Caledonia 
cane as opposed to Lahaina; that is to say, in cane with a larger proportion of 
non-absorbent rind tissue, as opposed to the softer absorbent interior pith. 

The mills differ themselves in no way from the standard designs. Occasional 
examples of divergence are met with, as in the Delbert triangular housing, and in 
types in which the front and back rollers rest on surfaces at right angles to lines 
joining the centres of the top and lower rolls. In this type, both front and back 
rolls are supported on hydraulically-controlled rams. 

Sien7ri Piaiit .—The typical Cuban boiler, at least in the older houses, is one of 
size 22 ft. X 8 ft., so it hence affoi'ds about 40 per cent, more heating surface than 
does one of the size 20 ft. X 7 ft., which is standard in Hawaii. These boilers are 
frequently sot in pairs, with a common furnace located between them. The path 
of the hot gases is underneath, back through the tubes and out over the top of the 
shell, the main flue thus being located at the back of the boiler and not in front as 
is u.sual in Hawaii. A second point of difference lies in the frequent use of the 
hearth as opposed to the step-ladder grate, the air necessary for combustion being 
admitted under pressure by tuyers round the hearth. 

There would appear in Cuba to be no decided preference one way or another 
for either fire-tube or water-tube boilers, and the recent installations seem to be 
divided. The heating surface installed is similar to that used in Hawaii, and 
amounts to 45(1 to 5(K) sq. ft. per ton cane hour. A recent development is the 
preference for concrete chimneys as opposed to the steel stacks common heretofore. 

Steam Utilization ,—The majority of Cuban houses are laid out with isolated 
triples or quadruples, and it is only very recently that pre-tivaporators or systems 
designed to “bleed” steam from an early cell have been put into operation. 
These systems have, however, been generally installed in the new^er houses, the 
preference being toward the pre-evaporator piped so as to discharge directly into 
the exhaust mam. Control systems of regulating valves, whereby a constant 
pressure on the exhaust line is maintained, form part of the equipment installed, 
but these systems have nothiug of novelty for Hawaiian technologists. 

A distinction from the Hawaiian houses lies in the distribution of the power 
required to operate the house. Almost without exception Cuban houses are short 
of water, so that the injection supply has to bo pumped to a cooling tower or else 
atomized by sprays. Usually the condensers are built at an elevation of 75 ft. 
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with a seal to the waterleg at a 30 ft. elevation, whence the water flows to the 
cooling tower. As the quantity of cooling water amounts to 20 times the weight 
of cane, and all has to be pumped to a height of 75 ft. a power item of some 
magnitude is called for, resulting in the producting of an excess of exhaust steam 
for which a use must be found. 

Almost all Cuban houses show a rather large fuel consumption, which reaches 
on an average 2 per cent, on cane expressed as wood. Much of this extra fuel is 
to be laid to the account of the low fibre in the cane, compensated (in comparison 
with Hawaii) by the much less quantity of maceration water used. Notwithstand¬ 
ing this, I do not think that usually the same heat economy is found in Cuba as 
in Hawaii, and one cause of this lies in the prejudice existing among Cuban boilers 
to carry the concentration of the syrup beyond 60° Brix, as an extreme limit, 55° 
being a far commoner figure. 

Electric Drive ,—The steam turbo-generator has become a part of routine 
design in all of the newer Cuban houses. In some, the electrification includes the 
mills; in others, it is confined to machinery other than the mills. In the absence 
of any centralization of power or long distance transmission, it is hard to see what 
economy is gained in the mill drive; nevertheless the electric control is very 
complete and by means of recording watt-meters a very exact control over the 
operation of each unit can be obtained, and any irregularity detected and corrected. 

In the other parts of the house considerable opportunity is afforded for the 
ingenious grouping of units to be driven off a single motor by belt drive, though 
in some cases preference has been shown for individual motor drive throughout. 
Divergence of opinion is exemplified in centrifugal installations, some being found 
in groups belt driven off a motor, whereby a distribution of power is obtained; 
whilst in other cases, batteries of centrifugals have been installed, each having 
its own motor, in which case no averaging of power is possible. 

On the most important phase of electrification, namely, steam economy, I 
regret that I have never had excess to really reliable data, but what few actual 
figures I have seen gave no indication of any superiority over those afforded by a 
well-designed steam-driven housdl 

Defecation ,—The Cuban sugar master will always insist that it is impossible 
to obtain a good defecation with tubular heaters alone, and will protest that the 
application of live steam in coils is necessary. The Hawaiian settling tanks are 
therefore replaced by defecators provided with coils for use with live steam. They 
are often used in combination with heaters in which the juice is raised to 15()°h\, 
the completion of the heating taking place in the defecator. 

Filtration ,—The filter-presses found are of the plate-and-frame type 
essentially similiar to those in use in Hawaii. A layout in a French designed 
house presented some features of novelty. The scums were forced by a centrifugal 
pump to a receiver in which a constant pressure of 20 lbs. per sq. in. was maintained 
through the agency of a relief valve, permitting the return of the material to the 
supply tank. The presses were filled from this pressure tank. A second pump 
drew from the tank, and to its pipe-line the presses were connected after the flow 
of filtrate at 20 lbs. became slow. The pressure on this line was kept at 40 lbs. 
per sq. in. by means similiar to that already mentioned. After the presses were 
flUed at 40 lbs. pressure, washing was effected with water at 60 lbs. pressure per 
sq. in. 

Sugar Boiling ,—A recent report from Dr. E. S. Nobeis capably covered the 
methods used in Ouba,^ and to this I have nothing to add except to state that 
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generally the boiling schemes tending toward the complete suppression of low 
products and elimination of their return to process are generally in more extended 
use than they are in Hawaii, or at least than they were during the time that 1 
was in the Islands. 

ContainerB .—The Cuban bag of 325 lbs. has been frequently discussed in 
the meetings in Hawaii. The Japanese labourer is more robust than his colleague 
in Cuba, and I see no reason why a larger bag should not be adopted in the 
Hawaiian factories. Somq reasonable economy should result from its use. 

Finally I would advise you that there are many other interesting phases in 
which Cuban practice differs in details from Hawaiian, but to take up all the 
points would consume more space than you would be willing to spare. 


Sugar Cane Work in Queensland/ 


“ During the present year the Sugar Industry has been marking time. The 
agreement with the Commonwealth by which £21 per ton is paid for raw sugar 
terminates at the end of this season. Sugar in every other country is now com¬ 
manding very high prices; £50 per ton and upwards is being paid. The Australian 
consumers are, therefore, getting their sugar at very much lower rates than 
elsewhere, but, notwithstanding this fact, we see an agitation at the present 
moment amongst the jam manufacturers in the south for cheaper sugar. The 
Queensland cane farmer has never asked for war prices for his product, but has 
accepted the lowest price in the world for it. This should be remembered in his 
favour if prices are again fixed.*’ These are the opening words of the Annual 
Report of Mr. H. T. Easterby, the General Superintendent of the Bureau of 
Sugar Experiment Stations, for the year ending October, 1919. 

They reveal a curious and complex state of affairs, and hint at the constant 
state of tension which exists between the almost wholly tropical colony of 
Queensland and the more temperate states of ^he Australian continent. The 
sugar industry has, for some reason, always been subjected to political inter¬ 
ference and this has, perhaps, been especially the case in the vast areas colonized 
by English-speaking races—the United States, the Union of South Africa, and the 
Australian Commonwealth— where smaller portions are within the tropics and the 
larger in temperate regions, and the most varied interests have to be brought into 
harmony. It is invariably a struggle between the demand by the bulk of the 
population for cheap sugar and an equally insistent demand on the part of the 
sugar producers for a living wage. In Australia, with its Labour Government, 
this contest has been particularly keen, and, although it is inconceivable that the 
sugar industry and, with it, the prosperity of Queensland will be extinguished, the 
incessant enquiries and awards brought about by the demands of labour during 
recent years will inevitable tell against any great expansion, unless the situation 
is handled with great care, the interests of the producers guarded, and the whole 
industry stabilized. The lot of the mill owners and cane farmers has not been an 
easy one for years past, and it is more than probable that capital, for some years 
to come, will be rather drawn in other, safer directions, where there is less chance 
of Government interference. 

1 Annual Report of the Bureau of Sugar Experiment Stations for the year ending Oct. .31^ 
1919. llARar T. Easterby, General Superintendent. Also, the Australian Sugar Industry* 
Bulletin No. 7 of the Advisory Council of Science and Industry, Commonwealth of Australia, 
1919. By^HARRY T. Easterby. (See 1919,62-69). 
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The soil is fertile and well suited to the growth of sugar cane. It consists, in 
the main, of deep alluvia and thick layers of friable, red, volcanic strata. But tbe 
climate is uncertain and, in the more southern tracts, where the industry had its 
birth, distinctly less suited to the crop, on account of frosts and severe droughts. 
This uncertainty has led to great variation in the production of sugar in different 
years, and adds to the difficulties of the planters and manufacturers. Tbe 
accompanying table speaks for itself, and it is illuminating that no safe prediction 
as to yield can be made beforehand. It was expected that the production in 1918 
would equal, if not exceed, that in the record year of 1917, whereas it fell short by 
some 117,000 tons of sugar. 

Production of Sugar in Queensland. 


1901 

120,858 

1910 

210,756 

1902 

76,626 

1911 

173,296 

1903 

91,828 

1912 

113,060 

1904 

147,688 

1913 

242,837 

1905 

152,722 

1914 

225,847 

1906 

184,377 

1916 

140,496 

1907 

188,307 

1916 

176,973 

1908 

151,098 

1917 

307,714 

1909 

134,584 

1918 

189,978 

Just now, 

when it is extremely important that consumption (280,000 tons?') 

should be met 

by production, prolonged droughts and, in the south, severe frosts 

are upsetting 

all calculations, and the yield for 1919 

is not likely to exceed 

155,000 tons. 

There is naturally a tendency for the whok> industry to move 


northwards, where the rainfall is greater and frosts are no longer feared, and it is 
here that the bulk of the large, new, up-to-date factories are situated. 

The expulsion of coloured labour in the early years of this century, owing to 
the ideal of a “White Australia ” being imposed on Queensland upon her enteiing 
the Commonwealth, was a severe blow to tbe indu8tr^^ But on the whole it 
cannot be considered as an unmixed evil, for it caused the sugar planters to put 
their house in order and has been the prelude to a great expansion and a much 
better class of work all round. The large estates were cut up and the growing of 
canes was put in the hands of a stuidy, hardw^oiking set of cane fannc*rs, quite 
distinct from the factories. The latter have greatly increased in size, and numbei s 
of the smaller inefficient installations have hud to close down. There are over 
4000 cane farmers in Queensland cultivatiijg, on tbe average, 39 acres apiece. 
In 1866 there were 166 factories, but at present there are little over 40 and tbe 
process of weeding out is still proceeding. The output of sugar during the same 
period increased from about 50,000 tons to anything from 150,000 to 300,000, 
although the mills are not yet fully supplied with canes. It is estimated that 
only about one third of the valuable sugar land is occupied, so there is room for a 
great further expansion if the conditions are made favourable for export. But the 
demands of labour and the cry for cheap sugar are as yet by no means satisfied, 
and it is not surprising that there is a strong tendency, in the northern, tropical 
regions, for the farms to pass out of the hands of the British settlers into those of 
other nationalities, chiefly Italians. In the Johnstone and Herbert River basins 
it is estimated that 75 to 90 per cent, of the labour is foreign, while 30 per cent. <>f 
the farms are held by other races, and it is recorded that 99 per cent, of the 
purchasers of farms during recent years have been Italians. What this may mean 
to the Commonwealth with its immense line of unprotected coast may be gathered 
from the details of enlistment in the last war. In the two great sugar tracts of 
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Bandaberg and Mackay one eighth of the population joined the army, and Mr. 
Eastsrbt points out that, if this proportion had been equalled in other parts of 
Australia, an army of 500,000 would have entered the field. As there is no other 
crop which can take the place of sugar on the coastal lands of Queensland, this 
foreshadowed alienation of the industry seems to suggest strong political action 
on the part of Goyernment, and their forthcoming decisions will be looked on with 
special interest by English speaking races. Meanwhile, the sugar industry in 
Queensland is “marking time.” 

Mr. Easterby, in reviewing the whole situation, compares the results in 
Queensland with those obtained in Hawaii and Java. He claims that in the 
excellence of the varieties giown, as judged by their sugar content, the planters 
have nothing to fear from these two countries, while the newer factories are not 
inferior to any in the world. But there is muck to be done in the matter of 
cultivation and the yields are comparatively low, the factories, as already stated, 
rarely being able to work to their full capacity. This is, naturally, traced to the 
existing system of small cane faimers, for these are men of little capital; manures 
and implements are at present almost beyond their means and the minimum of the 
troublesome labour has to be employed. Most of the estates are at present 
uiimanured, and while this is a striking testimony to the richness of the soil, 
cases are by no means uncommon of farms going out of cultivation through rapid 
exhaustion. There are also serious pests attacking the canes, and these have 
added to the list of abandoned properties, even where the soil is still capable of 
producing paying quantities of cane. 

All of these points are clearly set foilh by the indefatigable Superintendent 
of the Bureau of Experiment Farms. The duties of this officer and his small staff 
are manifold, and range from fighting a political propaganda to the latest experi- 
meiits in agricultural practices and up«to-date work in circumventing the attacks 
of various cane pests. A gieat deal of Mr. Easterby^s time is taken up with 
ijieetiugs of farmers’ associations, and the closest contact is thus established 
between the department and the cultivators; the latter show the keenest interest 
and are fully alive to the necessity of improving the cultivation within the limits 
of their means, and testing the new kinds of cane placed at their disposal after 
tiials on the Experimental Stations. The Assistant to the Superintendent is 
constantly touring among the farmers, studying their local conditions and giving 
advice as to possible improvements in their practice. How thoroughly this work 
is being carried out may be best understood from the list of enquiries which the 
field assistants have to make. Keports on this questionnaire have been sent in to 
the Bureau from nearly 1400 farms, and a flood of light is thrown on the work of 
the department by its study. The main problem is to produce more cane per acre 
with the minimum of labour. The following has been extracted from Mr. 
Easterby’ s report: — 

Notes upon Farms Visited. 

(a) Classification, type, colour. Are they shallow or deep, forest or scrub, 

dry or wet ? Condition of tilth, nature of subsoil; acidity or alkalinity of soil to be tested 
with litmus pa|>er8. Presence of rucks, gravel, stones, and washaways. 

(5) Crept *—What number of cane crops have been grown, and during how many 
years ? What are the highest and lowest tonnages of cane secured ? Does land grow good 
crops at present time; and, if not, to what does the farmer attribute the reason F 

(c) Lime ,—Ascertain if any farmers have used lime, and what the results have been ; 
also note if there are any probable sources of lime on the district. 
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{d) Gr$9n J!fa»«r«.~~What farmers are using green manure? What crops have been 
or are being grown, and with what success as to the crop itself, and its after-effect on the 
cane crop ? 

(e) What (if any) fertilizers are being used P Times of application, in 

drills with cane, or at sides of rows P what quantities are employed P Are machines used 
for the purpose; if so, what type; or is application by hand P Has application been 
successful P 

(/“) Drainage, —Is any form of drainage used; if so, of what nature P 

(y) Irrigation. —Is irrigation in use ? How much applied per acre at each watering ? 
How applied P 

(A) Weather, —Rainfall statistics. Notes of heavy rains can be made, severe winds 
causing damage to cane, thunderstorms, frosts, floods, &c. 

(t) Ploughing. —How many ploughings are usually given P Types of ploughs. Are 
disc or swing ploughs most comihon ? Diameter of disc in general use. Make of disc most 
favoured. Are any motor ploughs or steam ploughs in use; and, if so, are they successful ? 
Get details as to cost of ploughing per acre where possible. To what depth is it usual to 
plough ? Is ground usually stirred by a subsoiler below the ordinary depth reached by the 
plough P 

(J) Planting ,—Are top plants usually taken ? Number of eyes on each plant, width of 
rows, and distance between plants. Do farmers use cane-planters P What depth is the 
furrow in which the cane is planted ? Are canes laid on hard bottom, or is some earth 
left; and, if so, how much P What are the shallowest and the deepest coverings used ? 
How are the plants covered—by hand or implement P How much cane is used per acre P 
Do farmers change plants to any extent P Average cost of planting. 

(A) Cultivation, —What implements are in general useP Are cultivators generally 
fitted with digging tines, or broad sweeps, or hoes P Is the plough used to any extent 
between the rows? Are disc harrows or other cutting machines in use? Note what 
damage, if any, is caused to roots of growing cane by these latter implements. What is 
the common depth to which cultivation is carried ? Average cost of cultivation, including 
that done by hand. 

(/) JTarrsf/iny.—What are the current rates paid in each district lor harvesting P Is 
it the general practice to burn cane before cutting ? Is much top or cabbage left P Are 
canes cleaned from trash before going to mill ? Are stools cut well below the ground P 

(m) Labour. —State general feeling as to labour in each district* 

(n) Troth, —Is trash usually burned ? If not how is it treated P 

(o) Patooning, —How is ratooning done P Do any farmers volunteer ratoons; and, if 
so, what percentage P 

(p) Petit and Diteatet, —Note what i>e8ts, vermin, or diseases are prevalent in each 
district, and what is being done to combat same. 

(y) Varieties of Cane, —Note the varieties of cane and behaviour of each in every 
district. 

(r) Arrowing. —Note time of arrowing of different varieties each year. 

In pursuance of these instructions the Field Officers have so far sent in reports upon 
1,391 farms. Upon these 153 farmers have used lime, 344 have practiced green manuring, 
and 287 have used fertilizers. The percentage of growers using lime, green manures, and 
fertilizers is much higher in the North than in the Boutb. Now that the indications are 
that fertilizers will probably be much reduced in price, it is hoped that a much freer use of 
them will be made. 

The work of the Bureau is thus seen to be to a great extent agricultural, and, 
as we shall see later, cultivation is receiving marked attention from the Entomo- 
legist, Mr. Iixinoworth, in his fight with the very serious white grub pest, and with 
very encouraging results. This is in strong contrast with the line of work recently 
noted in Porto Rico where the same pest is assuming alarming proportions. 


222 



Sugar Cane Work in Queensland* 


There are three Experiment Stations in the Colony, representing the chief 
sugar centres:—Bundaberg, Mackay and Innisfail, situated roughly in south 
latitudes 26®, 21®, and 17® respectively. The narrow coastal belt of Australia on 
which sugar cane is grown extends for some 2,000 miles in a northerly or north¬ 
westerly direction, although there are gaps in which sugar cane is not planted, 
and this ground is covered by the three stations. The climate in the tract differs 
greatly. The rainfall decreases markedly as we proceed southwards. At Cairns 
in the north it averages 92*66 inches, but increases a few miles south, on the 
Johnstone Biver, to over 160. Innisfail is situated here. At Mackay it averages 
66*67, and at Bundaberg 44*40. The recent drought was of advantage in the region 
of excessive rainfall while, elsewhere, it was more or less disastrous, both for the 
current crop and next year’s planting. At Bundaberg it reached only 24*16 inches 
the lowest recorded since the founding of the station, and most of this fell out 
of the growing season. In his tour of inspection through the districts, the Super¬ 
intendent saw beautiful stands of canes at Innisfail and Babinda, while everywhere 
else the fields were dried up and withering, and planting was being much delayed, 
auguring ill for next year’s crop. The winter months are mild and pleasant in 
the north, but occasional frosts are met with in Mackay and these are usually severe 
in the Bundaberg tract and south of it. From these data it will be seen that the 
class of work required is different in the three stations. That at Innisfail has 
only just been started, in response to the northward movement of the industry 
and, from the programme laid down, the first line of work will be the trial of the 
cane varieties at present existing in the Colony, together with the commencement 
of the raising of seedlings. This latter work is perhaps less needed in Queensland 
than anywhere else because of the fine series of canes already collected, largely 
from New Guinea. In Bundaberg and Mackay the work is mainly agricultural, 
in the former case being more prominent. The experiments for the year included 
liming, sub-soilitig, manuring, planting by hand and machine, after cultivation 
versus none on the light red soils, planting of tops, middles and bottoms, and the 
trial of varieties. Some of the facts elicited are of interest. Liming has thus far 
had little effect and, as larger amounts are used in Hawaii, it is suggested that 
the quantities applied have been too small. An experiment has accordingly been 
laid down for next year, with additions of lime from 1 to 6 tons per acre. The 
advantages of manuring are obvious, but this does not appear to be the case with 
plant canes. With these it has shown little i^esult, while its effect on the suc¬ 
ceeding ratoons is very marked. The experiment is now being tried to determine 
whether it is better to manure the plant canes or to delay the application and 
give it direct to the ratoons. The relative advantages of hand and machine 
planting of the sets has not as yet been decided and the experiment is being 
continued. The use of tops gives a much better yield of canes. The experiment 
were, however, conducted with only one kind of cane, the valuable Badila from 
New Guinea. We think that it might be worth while to test other varieties as 
well, for experience in India has shown that the value of top-planting varies with 
the kind of cane. Thus, while the planting of pieces of the cane is almost uni¬ 
versal, and gives the most satisfactory results, this method was found to be quite 
useless with one kind, namely, the ** Seema ” of the Godavari district. We would 
suggest that the experiment be repeated with D. 1136, as that cane is apparently 
most favoured in the southern districts, while Badila is a more tropical cane and 
the chief favourite in the north. 

Of the varieties tested two cases are selected here for special remark. The cele¬ 
brated Hawaiian variety, H. 109, has given very poor results both in richness of 
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juice and yield of canes. It is well known that it is not uncommon for an 
introduced cane to take several years to accustom itself to new surroundings, 
and we are glad to note that it is proposed to continue the growth of H.109 in 
the hope that it may improve. On the other hand, an Indian cane, sent by Mr. 
Glabke from the United Provinces, and named Shahjahanpur No, 10, has given 
surpi-isingly good results. Mr. Eastekby reports it to be a good striker and 
ratooner, a rapid grower with great drought resistance and not easily affected by 
frost. Last year it was beautifully green when all the other kinds were frosted 
to the ground. This fact might be considered as sufficient to account for its 
beating all the other kinds in the analyses of its juice, but the latter came out 
extremely well independently of the character of the season. The fibie was 
rather high but, in total soluble solids, sucrose and glucose in the juice, purity, 
sucrose and commercial sugar in the cane, it gave very much better results than 
is usual for indigenous canes in India itself. We have no knowledge of this 
variety, but presume that it was selected by Mr. Clarke from the numerous Gannu 
canes of the United Provinces. It would be interesting to learn whether it too, 
like the Yuba and Agoul of Natal and the Kavangire and perhaps other thin canes 
of Brazil and the Argentine, belongs to the North Indian Pansahi group of canes. 
It maj’^ well turn out that the future of the cane industry in the frosty, drought- 
stricken southern portions of Queensland may be dependent, as in Natal, on canes 
of this character. 

It remains briefly to notice the work of the Entomological section under 
Dr. Illingworth. This, unfortunately, is becoming of the utmost importance 
to the cane industry in Queensland, because of the serious damage caused by 
white grub. The loss in Cairns due to this iiest is given as from 25,000 to 30,000 
tons of cane each year, and to this must be added the fact that in some places what 
appeared to be magnificent cane lands have gone out of cultivation entirely owing 
to the attacks of the grubs on the cane roots. The main lines of the campaign are 
summarized as follows:—Improving the health of the plants, the application of 
manures and lime, increasing the humus of the soil and removing feeding trees of 
the beetle to at least half a mile from the fields. Dr. Illingworth claims to have 
demonstrated that the grub is primarily a humus feeder, and that, if this substance 
is increased in the soil, it will not attack the cane roots at all. Collecting the 
grubs and beetles, on which large sums of money have been exjiended in the past, 
is useless, for, as in the Nilgiri Hills in South India, the natural home of the 
insects is the neighbouring grass lands from which new hordes are constantly 
driving down to the plains. The well marked affinity of humus with arsenic opens 
another line of attack, for Dr. Illingworth asserts that 20 pounds of arsenic will 
clear an acre of the ginibs to which arsenic is a deadly poison, if humus is present. 
Light cultivation of the surface during the egg-laying season and when the young 
grubs are small and near the surface has been found to be most beneficial; and 
the arrangement of the planting season can be altered so that the land is capable 
of being worked over with Planet Junior hoes at this period withoiit injury to the 
canes. Finally, the removal of feeding trees from the cane land has proved to be 
an almost certain remedy. These are all of them straight lines whose usefulness 
can be easily tested, and it is to be hoped that Dr. Illingworth may be able not 
only to stay the invasion but add considerably to the yield of canes for the mills. 
It would be interesting to know whether the beetles on the wing have any 
preferences in the matter of feeding trees,” for there are many advantages to be 
obtained in tree planting in or near sugar estates, as was pointed out in last 
month’s number of this Journal.’ 
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Correspondence. 


THE IDENTITT OE OAKES .ORavm IK AROEKTIKA. 

To THK Editor, “ The International Suoau Journal.** 

Sir,—The note from Mr. Fawcett appearing in the March number of this journal is 
welcome as clearing up a recently introduced misunderstanding. As culpability for this 
is assigned to the writer, the following explanation will be in order. 

In 1910 when preparing the manuscript of “Cane Sugar** 1 wrote to the late Dr. 
Kobus asking him to supply me with such descriptions ot the more prominent Java seedling 
canes as would serve to establish their identity. Dr. Kobub very kindly gave me the 
information asked for. His letter and descriptions still remain in my possession, and 
comparing the original with the P.O.J.36 as it appears in “ Cane Sugar** I find that the 
copy is letter perfect therewith. 

My object in going to this trouble was to place in an accessible record accurate^ 
descriptions of varieties which might eventually become prominent, and so to anticipate 
future confusion. The note from Mr. Fawcett indicates that my well meant efforts ha\e 
brought about the very combination that I was trying to avoid. 

I regret that I have innocently contributed to confusion, but as the description I gave 
was “ too brief to be of any real value ” my error may perhaps be condoned. 

Noi!L Debrk. 

CHEMICAL CONTROL RESULTS IN CUBA. 

To THE Editor, “The International Sugar Journal.*’ 

Sir,— We read with interest in your January issue your article headed “ Notes on the 
Sugar industry in Cuba.” We beg leave, however, to submit a few observations regard¬ 
ing the Table on page 20 headed “ Control Figures of Six Typical Cuban Mills.** We 
understand that factory 4 must be our own factory, Ermita, as it is our figures which are 
given there, with howev< r a few mistakes, which we point out in statement herewith 
attached. 

A glance at the right figures will show you your mistake in putting Ermita fourth. 
Wt‘ occupied, last year, the first rank in Cuba and still retain it this year. The lecovery 
of 96° sugar per cent, sucrose in juice was last jear at Ermita 97’C8 per cent.; our 
figure 93-77 given in your statementis the recovery in 100 per cent, sugar, or pure sucrose. 
Our total recovery in 96° sugar per cent, of the sucrose in the cane was 92'58, i.e., above 
the result of the other factories; our figure 88'87 given in your statement being also the 
recovery in pure sugar. The total sucrose in cane was 12-63 and not 14 as you figured it, 
also our fibre was 10-93, not 7*96 as you make it. 

You are perfectly right in stating that some of the departments in the Cuban factories 
show up well, as regards quality of work, while in others there is room for much improve¬ 
ment. As a matter of fact, we had iujenios last }car that had a very high percentage of 
sucrose extraction at the mill, i.e., about 96 per cent, of the sucrose in the cane, but in 
these very' mills the manufacturing was not up to the grinding and their total recovery' 
suffered from this. 'I’his year one factory’ in Cuba is having a retention in manufacturing 
as high as 96*79 per cent., but their extraction at the mill is poor, and this factory, so far, 
comes next to us as a total result. 

Thinking that the above will be of inttrest to you, we beg to remain, 

Very truly yours, 

Ermita Sugar Corporation. 

Ermita, Oriente, February 25th, 1920. 

Our Cuban correspondent was responsible for the figures printed in our January 
issue, and these were given as of six typical Cuban factories, but were not named. Doubt¬ 
less the Ermita Sugar Corporation are right in assuming that No. 4 referred to their 
factory, and we are glad to give them the opportunity' of rectifying certain of the figures; 
but we do not think it was intended by our Correspondent to arrange these factories in 
any order of merit, so that it was quite by chance that Ermita, which claims to occupy 
the first rank in chemical control results, was placed in the fourth column.] 
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The Simple Oarbohydratee and the Olucosidea. By E. Fiankland Armstrong, 

D.Sc., Ph.D. Third edition. (Longmans, Green & Oo., London.) 1919. 

Price 128. net. 

We are pleased to notice the appearance of a third edition of Dr. Armstbono’s 
monograph on the present position of the chemistry of the carbohydrates. Since 
the publication of the last edition,' when we discussed the scope and purpose of 
the book, there has been considerable activity in the subject. The discovery of a 
third isomeric form of glucose dilfering from the pentapnane ring forms in struc¬ 
ture, probably containing a three-membered (triphane) ring, opens up ways to 
much future work, and in particular has served to elucidate that very vexed 
problem, the structure of sucrose. The relationship of optical rotary power to 
structure in the case of the carbohydrates has long been a source of speculation; 
but, because of the indifferent manner in which many of the carbohydrate deriva¬ 
tives had been characterized, nothing definite had been achieved until recently. 
Owing to the work along this line carried out by Hudson and others, we are now 
in possession of many of the necessary data, and the generalizations of this 
chemist have given a new and most promising aspect to this field. Moreover, 
some of the rarer sugars have been made more available, thus stimulating enquiry. 
Indeed, as methods of investigation improve, and more attention is paid to the 
composition of plant products, the occurrence of the scarcer sugars is found to be 
far more general than had been anticipated, and it may be prophesied that future 
researches in this direction will be very fruitful. In particular much progress has 
been made in establishing the structural formulae of the disaccharides. 


Laboratory Manual of Elementary Colloid Chemistry. By Emil Hatschek. 

With 20 illustrations. (J. & A. Churchill, 7, Great Marlborough Street, 

London, W.) 1920. Price: 68. 6d., net. 

Although most textbooks of colloid chemistry necessarily devote some space 
to experimental procedure, no laboratory manual (such as has been found 
indispensable in the teaching of other branches of chemistry and physics) has yet 
appeared. This work is intended to fill the gap. It supplies accurate and 
detailed directions for making a number of representative preparations, and for 
examining them by standard methods. Thus, chapters are devoted to dialysis; 
preparation of sols, gels, and emulsions; ultra-filtration; optical methods of exam¬ 
ination ; electrolyte precipitation of suspensoid sols; protection; and adsorption. 
Generally, the examples chosen are the simplest ones (where alternatives are 
possible), and those demanding the smallest exj^uditure in apparatus and material. 
At the end of each section, references are given to recent literature recording 
experimental investigations, which are either alternative to, or more advanced 
than, the examples in the text. Mr. Hatschek’s small book is excellent. It will 
be much appreciated, especially by students of different branches of science who 
are finding some training in colloid chemistry an indispensable part of their equip¬ 
ment and who are able to devote only a limited time to acquiring its technique. 


Patents and Designs Act, 1919 (9 and 10 Geo. 5. Oh. 80). (Eyre and 
Spottiswoode, Ltd., London.) Price: 3d. 

This Paper sets forth the numerous alterations in British Patent Law, the 
most important of which were summarized in a recent issue of this Journal.^ 

' 1910, 257; 1913, 187. 

• LS.J., 1920, 68. 
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Carosoopic Mbtkod fou tub Dbtbkminatiok of SvcrosB) bspboiallt in small 
Q uANTiTtBs OF Plant Saps. Henry H. Dixon and T, C. Mason. Scientific 
Praceedinge of the Royal Dublin Society, 1920, 16, (new eei wij. No. 1, 1-8. 

A given quantity of sucrose in a given volume of water causes a certain depression of 
the freezing point that is approximately doubled after inversion. It is evident, therefore, 
that by two cryoscopic observations (before and after hydrolysis) the sucrose content of a 
liquid can bo determined. This principle may bo put into operation 
by the thermo-electric method of cryoscopy previously described by 
one of the authors, by means of which a high degree of accuracy is 
attainable.^ Inversion is effected with invertase, and only 2*6 c.c. 
of the juice or other liquid under examiziation is necessary. This 
quantity of liquid is mixed with about 0*3 grm. of invertase* in the 
cold without allowing the temperature to rise above 0°C., and the 
freezing point is determined ,* then the mixture is incubated for 48 
hours at 30® C., and the second cryoscopic reading made. Removal 
of the proteins and other colloids present in the juice is necessary. 
Readings of temperatures may be obtained with the error of 
-f-0*003®C., and 0*01° C., corresponds to 0*2 per cent, of sucrose. 
This method has been elaborated by the authors for work in connexion 
with the osmotic pressure of plants, and it is especially applicable 
to such investigations. 

It is of interest to refer to the previous paper published in 
1911^ in order to obtain some particulars of Prof. Dixon’s procedure. 
His thermo-electric method is a difierontial one, that is, comparative 
of the f. pt. of the solution being examined with that of pure water 
under the same conditions. Eureka-copper junctions are used, being 
connected with a galvanometer in the usual way, as few contacts as 
possible being made. . It was found necessary to exercise some 
special precaution to secure that the junctions at the binding screws, 
and those in the galvanometer are at the same temperature, it being 
noticed that the different temperatures of the opposite sides of the 
galvanometer in an ordinary laboratory could cause quite an 
appreciable defection. In order to remove this source of error as 
fully as possible, the galvanometer is placed in a thermostat. 
Turning to the illustration, the apparatus used in the actual f. pt. 
determination is shown. At a and b are two test-tubes containing 
the solution and distilled water respectively with the thermo- couples 
fixed in position, these tubes being immersed in a larger test-tube 
fiirraing the freezing chamber /, which in tumis placed in a freezing 
bath. At c is indicated the cork bung supporting the two test-tubes, 
while m is the metal rod supporting it; r and p are pine rod 
supporters of the thermo-junctions; i a cork connecting-piece; and/ is the line 
of leads passing to the galvanometer placed in circuit. In making an observation, the 
contents of the two test-tubes are cooled just below their freezing points, and separation 
of ice is started by adding a little hoar-frost on a cooled platinum needle. Lastly, after 
stirring the two liquids by moving the pine rods up and down, the galvanometer readings 

are taken. __ 

' This Review is copyright, and no part of it may be reproduced witliout permission.— 
(Editor, LSJ.) 

* Seientlfle Froccedinge of the Royal Dtiblin Society, 19U, IS (new seriee). No. 4, 49-63. 

* Prepared by Davis’ method, 1916, 166. 

*Loc. eit. 
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Automatic Continuous Filtration of Decolorizing Carbon (“Norit^*). //. B. 

Vollrath. Facts about Sugar^ 19S0, 10^ JVb. 6^ 110-111, 

It is argued that it is advantageous to use a large quantity of decolorizing carbon. 
If, for example, 1 per cent, (on the weight of dry sugar melted) is added, the rate of 
filtration may be such that 6 tons of sugar in the form of 600 Brix (38*3® B6.) syrup is 
passed in one hour through a press lined with cloth having a filtering surface of 500 sq. ft., 
the colour removed being 85 per cent, of that originally present. If (on the other hand) 
5 per cent, be used, the rate is 20 tons per hour, and the decolorization 95 per cent. 
When 1 per cent, is added, the car) on may be used only once before reburning, but in the 
case of 5 per cent, it ma.y be used 10 times without washing or revivification, giving an 
average percentage of 0*6. When (however) 26 per cent, is added, so much liquor may be 
treated that the average percentage becomes about 0-2, and the rate of filtration and 
degree of decolorization are still equal to (or perhaps better than) those attained by 1 per 
cent, used once. 

Difficulties arise when filtering a large, proportion of carbon like 25 per cent, in the 
ordinary plate-and-franie press, due to the limited capacity of such apparatus, a large 
number of units being necessitated, so that labour charges are increased. Moreover, in 
press work well trained workers are required, and careful supervision is necessary at all 
times. An automatic continuous filter* has been invented to obviate such disadvantages' 
It consists of a steam jackettod horizontal cylinder, within which is. a mixing device 
consisting of a shaft provided with paddles and a few baffle plates. Placed above the 
cylinder is an uptake at the top of which several filter leaves are suspended vertically. A 
scraping device optirates on each side of each filter leaf while the filter is running. Inlets 
are provided in the cylinder for the carbon and the liquid under treatment, and there is 
an outlet to drain off the exhausted carbon. Spouts and faucets attached to tht^ filter 
leaves carry off the treated liquid into a trough fastened to the u))take. In using this 
apparatus, a large amount of the carbon, is pumped into the cylinder, and following this 
the syrup under treatment, decolorization then taking place at the desired temperatuie 
attained by means of the steam jacket. As the pumping is continued, the carbon begins 
to ascend the uptake ; the large portion remains in the cylinder, while the rest is carried 
along by the liquid ascending the uptake. A certain amount is carried up till it itiaches 
tlie cloth on the filter leaves, where it tends to build cakes, which are scraped off as they 
form, leaving only a film ^ in. thick to insure a clear and brilliant filtrate. 

After the apparatus has been in operation a certain time, the filtrate no longer shows 
the desired degiee of decolorization, though the carbon may not be fully exhausted. It is 
by using 3 of these continuous filters in series that the full adsorptive capacity can be 
attained. When the liquor coming from No. 1 apparatus is running darker than desired, 
it is sent to No. 2, previously filled with 25 per cent, of carbofi ; and when that from No. 
2 no longer reaches standard, it is connected up to No. 3, No. 1 being the cut out of the 
series. Lastly, the carbon is washed with water in a centrifugal, in order to free it from 
sugar, and passed to the regenerating plant. One man, it is claimed, can take chtirge of 
the battery, which may have a capacity of 300 tons of sugar per day. Kcfining is greatly 
simplified ; because, the liquor obtained on melting sugar after washing it in centrifugals 
is passed through wire strainers, which are automatically scraped; into No. 1 continuous 
filter; and then into the vacuum pans. Bags or presses for the filtration of the liquor 
from the blow-up ; char cisterns and char rebumiug kilns are all obviated. 

In a boneblack refinery melting 300 tons of sugar per day, 150 to 300 tons of char 
per day may be in use, 150-300 tons will be washing, and another 150-300 tons rebuming. 
In a refinery of the same capacity using ‘‘Norit” in conjunction with this special 
continuous filtering apparatus, each machine will have in use Ij ton, or 3 tons in the 2 
which are working ; while there will be 14 ton in the machine standing by. Only 14 ton 
will be rebumed per day; and the total stock of carbon is only about 10 tons, compared 
with 600-1000 tons of animal charcoal. 

1 For winch patents have been applied by the General Norit Co., of Amsterdam. 
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Activation of Carbon (for thb PotiiatBLB Preparation of Dbcolorizino Carbonb) 
N, K. Chaney. Journal of the Aineriean BUetro^cheniical Society^ 1919^ 157-166, 

During the war considerable attention was given to the preparation of adsorbent 
carbons for use in masks as a means of protection against toxic gases in the battle-field. 
Much useful work was done in America in this direction by the Bureau of Mines* and the 
Chemical Warfare Service®; and the result of this intensive research was the gradual 
development of a general hypothesis explanatory of the nature of active carbon. It rests 
upon the following two postulates, ►tated to have been experimentally established, viz.: 
(1) that elementary carbon (other than carbon and graphite) exists in two modifications, 
active and inactive (here termed alpha and beta forms respectively): and (2) that all 
“primary” nmorj^ious carbon consists essentially of a stabilized complex of hydrocarbons, 
adsorbed on a base of active carbon. Active and inactive carbons difEer one from another 
in two important paHiculars, namely (a) the temperature of formation, and (b) the chemical 
activity, especially susceptibility to oxidation. Active carbon is formed by deposition at 
relatively low temperatures, generally below 600'* or 600® C.; while it is held that the 
inactive modification results from decomposition at higher temperature, usually 600® or 
700® C. Oxidizing agents rapidly attack the active form, even slowly at room temperature, 
Dr. llrLKTT asserts, but the inactive foim (like graphite in this respect) is relatively stable. 
It would be premature to sUite that these two forms of carbon are true allotropic modifi¬ 
cations; nor has it yet been established that both are amorphous. Attempts to find a 
transition temperature, or otherwise to convert the alpha to the h€ta form, have been tried 
(using temperatures as high as 1600° C.), but'without definite success Hydrocarbons, as 
methane, ethylene, or benzene, the decomposition point of which is above 700° C., in 
general give only inactive carbon; while others, such as acetylene, which maybe “cracked ” 
as low as 300° C., may give an active carbon at a low and an inactive one at a high tempera¬ 
ture. It would seem that the temperature at which the molecular carbon is set free is 
apparently the rontrolling factor in determining which variety shall be formed. 

(Joining to the theory of “ primary ” carbon, it is pointed out that in the ordinary 
process of distillation of carbonaceous materials at relatively low temperatures active carbon 
is first formed, but b> virtue of its adsorptive properties it takes up hydrocarbons, which 
become so stabilized that they are rebiined, whereas under conditions of temperature, 
pressure, etc,, they would quickly be eliminated or dt'composed. For example, considerable 
amounts of a hydrocarbon resembling anthracene (the Wiling point of which is 360° C.) have 
been isolated from cedar charcoal which had previously been calcined to 860® C. Further, 
chlorine substitutes of hydrocarbons may be obtained by passing chlorine gas at high 
temperatures over cocoanut or other chars which previously have been heated to a similar 
ttunperature. These facts illustnite the power of active carbon to “stabilize” its adsorbed 
materials. 1'his stabilized complex of hydrocarbons, adsorbed on a base of active carbon, 
is the product defined as primary carbon, being the original product occurring in low 
teinpeiature distillation of carboniferous materials. Many grades of animal and vegetable 
charcoal are of this character, us are also cokes resulting from the low temperature dis¬ 
tillation of bituminous coals, mineral bitumens, and the like. Sudden beating of primary 
carbon to a very high tomperature results in the decomposition of the adsorption complex 
with sudden liberation of its hydrocarbons at temperatures much above their normal 
decomposition point, causing them to break down and form inactive carbon upon the active 
variety. Such a product is termed a tecondary carbon. 

Activation may consist in the separation and removal of the hydrocarbons from the 
active carbon; but in practice this is extremely difficult. Prolonged heating for days 
under carefully controlled conditions partialh' accomplishes the desired object, yielding an 
impaired and “ gas-treated ” product, containing a small amount of active carbon. There 
is another method of activation suggested the theory, namely differential oxidation ; 
and it has been shown that the adsorption complex can be broken down and the hydro¬ 
carbons oxidized or partly distilled off. Both the yield and quality of active carWn, 

I Bulletin, 17S-A, War Gas Investigations, Bureau of Mines. 

> Journal of Industrial and Engineering Chemistry^ 1919, 11, 420-467. 
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howerer^ have been found to vary greatly with the nature of the oxidizing agent and the 
manner of its control. Developments of this principle have been worked out by the 
author on the commercial scale, and adopted by the Chemical Warfare Service, these 
consisting in the air and steam processes, and later the use of carbon dioxide. Theory 
suggests the addition of chemical reagents to act catalytically during carbonization to 
break down the stabilized hydrocarbons, and this method was successfully employed to 
duplicate the enemy war charcoal, which was made (it was afterwards found by the Army 
Commission visiting Germany) by impregnating wood with various inetallio salts before 
carbonization, later extracting with acid. This method really gives a small amount of 
active carbon, in comparison with the best methods of selective oxidation. On the other 
hand, the extraction of the dispersed inorganic material leaves a very fine and efiective 
capillary structure capable of adsorbing large quantities of gas at high concentrations. 

It is possible to demonstrate the correctness of the general principles outlined above. 
According to the theory, carbon deposited at low temperatures and absolutely free from 
hydrocarbons should be the purest form of active carbon, and should require no activating 
process. Carbon resulting from the reaction : 2 CO » C + ^ Gg, at 300® C., using ferric 
oxide as catalyst, proved to have an adsorptive capacity appreciably greater than the best 
samples of active carbon prepared from hydrocarbon sources. Again, it was possible to 
show that ordinary low-boiling h 3 'drocarbon 8 can exist in chars previously heated to 
1000® C. or 80 for some hours, and this was done by distilling it in the presence of air at 
300® C., when a product resembling anthracene was obtained. Summarizing what has 
been stated, it is held that active carbon is essentially a special form of pure amorphous 
carbon, deposited at low temperatures. It is free (1) from adsorbed stabilized hydro¬ 
carbons, which are normally' associated with it and lesson its power of combining with 
other substances; and (2) from inactive carbon formed by gas-treating, that is, by the 
decomposition of hydrocarbons upon its surface at high temperatures. It is stated to be 
possible now to prepare intelligently this active carbon on a large scale from whatever 
sources of carboniferous material may be cheapest or most desirable for the particular 
purpose in view, and the unique properties of this material, both as catalyst and adsorbent, 
suggests that it will find many industrial applications.^ 

Us* OP Decolorizing Carbon (** C’auborapun ”) in the Double Polarization Mbthoo 
OF Determining Sucrose. V. Skola. ZetUehn/t Jur Zuekerinduttrie tn 
B'ohmen, 19X8, 469-474- 

When operating the double polarization method, it is often found that the liquid 
(especially that obtained after inversion) is too dark for accurate observation in the 200 mm. 
tube, so resort is had to carbo animalis purita. or some other preparation. Decolorizing 
carbon offers good possibilities in this direction, owing to its very high power, and in order 
to examine the matter the following experiments were made. (1) Into a number of 100 
c.c. fiasks, 50 c.c. of a solution of sucrose were pipetted, and increasing amounts of 
“ Carboraffin decolorizing carbon were added to each of the series (excepting the control) 
the duration contract being 30-60 minutes. Whereas the polarization of the untreated 
solution was 49*25, the readings in the case of the contents ol the flasks to which 0*1, 0*5, 
1*0, 0*6, 1*0, and 5*0 grms. of the carbon had been added were respectively 49*13, 46*68, 
48*75, and 44*135, indicating decreases of 0*12, 0*57, 0*50. and 5*115, due to absorption of 

1 It does not follow that a carbon having a great capacity of adsorbing gases will also 
be efiiclent in adsorbing colour and other impurities from their solutions, though some 
“activated*" carbons may give very fair results. Examination has shown some “activated"’ 
carbons, stated to possess a paHicularly high power of adsorbing gases, to be practically 
useless for decolorizing purposes. In connexion witli the study of decolorizing carbons, it 
seems wortli while to recall tlie experiment made by the late T. L. Patterson with animal 
charcoal. He found {J. Soc. Chem. Ind., 1903, 608) on extracting the finely ground material 
with sulphuric acid that a carbonaceous substance having a very high decolorizing power 
(40 times that of ordinary char) could be separated. It would seem ot interest to repeat this 
experiment, in order to determine whether a similar body may be obtained from a high 
power decolorizing carbon.— Ed., l.S.J, 
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sugar. It is therefore appareat that under the conditions of the experiment decolorizing 
cannot be used for the direct reading. (2) Into a series of 100 c.c. flasks, 50 c.c. of a 
solution of invert sugar were introduced, and decolorizing carbon added as before, the 
time of contract being 16-30 minutes. In these observations the control test gave 8*325, 
and those solutions treated with 0*1, 0*6, 1*0, and 6*0 grm. of the carbon read 8*315, 
8*280, 8*146, and 7*576. It is therefore seen that in the case of a solution of invert sugar 
(containing acid) the adsorption occurring under the conditions specified is small, while it 
was shown to be somewhat less when the invert sugar solution was impure, as when it was 
prepared from beet molasses. It is therefore concluded that “ Carboraffin ” may advan¬ 
tageously be employed for decolorizing solutions used for the inversion reading in the 
double polarization method, provided that not more than 0*3 grm. be used, which quantity 
produces on the average an error of 0*03® V., or 0*06 per cent, calculated as sucrose by the 
Herzfeld formula. In order to utilize its decolorizing eflfect to the fullest extent, it is 
advisable to pass the liquid containing the carbon through a Buchner funnel using 
suction, returning the filtrate several times through the layer of carbon caught on the 
paper, a better result being thus obtained than simply by suspending the preparation for 
some time in the liquid. 


ClAIUPICATION IX THK CaNB FACTORY WITH PARTICtTLAtt RkfBHBNCB TO JciCE HbaTERS, 
Co.vTiNcous Srttlino Tanks, and Cbntrifuoal Filtration. S. S. Peck, 
Jteport of the Committee ofi Manufaoturxng Machinery^ 1910^ Hawaiian Sugar 
Plante^'i^ Aaeoeiationf Uonolulu, 

In the case of closed heaters (which have the advantages of being compact and of having 
a small steam consumption) the former standard of 30-40 sq. ft. of heating surface per ton 
of cane per hour does not appear to t>e sufficient when the vapours used come from a pre¬ 
evaporator installation. Although an average temperature of 212® F. is generally used in 
practice, it has been found that degrees of heat down to 190® F. wiU at times give better 
results. A temperature regulator has been found a very satisfactory attachment, as it 
controls the steam more faithfully than can be done by band. A very important precaution, 
particularly where pre-evaporator vapour is used for juice heating, is a proper vent for the 
incondensible gases. 

Continuous settling tankn are giving good service, and several installations of a type 
similar to that used by the Colonial Sugar Refining Co., of Australia, are projected for the 
next crop. In this form' a slowly revolving scraper removes the settled mud from the 
conical sides of the tank, directing it towards the opening at the bottom, where it is 
continuously discharged. It is, however, to bo noted that the separation with such 
apparatus is not as distinct as in the older tyye of intermittent settling tanks; and that in 
order to avoid putting too much work on the filter-presses, re-settling of the muddy liquor 
discharged is necessary*. Clarified juice from the settling tanks should be sent through 
100-mesh screen before passing to the evaporators. Good work at lower cost can be 
obtained from flat screens placed below troughs from the settling tanks, as compared with 
a separate more elaborate piece of apparatus, such as the circular rotating screen. If they 
are situated so that the juice drops instead of flows upon them the accumulated ** cush-cush'^ 
will be worked towards the further end, from which it can be removed from time to time 
with a wooden paddle by the attendant. Brushing should be avoided, as this tends to clog 
up the openings. The screens should be in frames which are easily removable so that they 
can be cleaned from time to time in a steam of w'ater, and can also be easily replaced when 
broken. 

Centrifugal clarification has much to recommend it, principally because of the quick 
transit of juice from heater to evaporator with little loss of heat that might be accomplished ; 
but it has not been successful in operation so far. The irregular character of the impurities 
in the juice, the elimination of which depends on the proper addition of lime, demands a 
control to which centrifugal clarification does not lend itself. 

i ^ 1919, »4S. 
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New Type of Intrkmkdiatb Mill Convryor. Wm, Locher. Report of Committee on 
Manufacturing Machimry^ Haioaiian Sugar Plantere* Aeeoexation^ 1919, 

Daring the past crop at the mill of the Hawaiian Commercial and Sugar Co., Maui, 
T.H., a new type of intermediate conveyor was installed between the first and the second 
and the second and third units of the train. No particulars of construction are given, but 
it is mentioned that the apparatus is a modification of the drag^slat type and was designed 
by Mr. R. E. Hughes. It replaces the belt conveyor that has been in use at this factory 
during the past 10 years, and has proved satisfactory, its main advantages being stated to 
be as follows:—(1) cleanliness, as the dropping of bagasse and juice between the mills 
(which has increased since the introduction of grooving and shredding) is entirely pre* 
vented; (2) saving of time when changing rollers and making other repairs, as removal 
can be effected in one piece; (3) economy of upkeep, as no repairs or renewals were 
necessary in either of the two operated last season, whereas this was not so in the case of 
the belts: (4) no breaks due to choking of the mill occur, the moving parts being away 
from the rollers of the succeeding unit; (5) any sudden excess of dibition is prevented 
running upon the mill bed and floor, as it is taken up by the succeeding portions of the 
bagasse ; and (6) as the apparatus forms a hopper, it not only aids the feeding of the mill, 
and provides for fluctuations in the flow of th«i bagasse, but also serves to give the blanket 
a thorough tiimbling, bringing the more heavily saturated parts at the top and bottom 
into intimate contact with the comparatively dry centre, for a short time at least. 

PiiEPAUATioN OF AN Ediule Sykup fuom Home-Gkown Bbets. JoHn M, Oft and jatfies 
R. Withrow. Journal of Industrial and Engineering Chemistry, 19*20, 12, 
No. 2, 104-156. 

Sugar beets are easily grown, and a small plot would furnish the rural household with 
ample syrup for its use were it possible to prepare n product free from any unpalatable 
flavour ; but although a great deal of work in different countries has been carried out with 
the purpose of overcoming this difficulty none proposed so far appears to have much 
practical value from the point of view under consideration. Townsfnd and Gore ^ recently 
described u simple process for making from sugar beets a palatable and nutritious table 
syrup with a pleasant flavour,^* a patent for which was taken out ; but many reports 
of failure from farmers when carefully following the prescribed directions have been 
received, improper topping of the roots being alleged to be the reason of these unsucetbs* 
fill results. This matter has been taken up by the authors, who have conducted many tests 
to eliminate or destroy the undesirable flavour. Among these may be mentioned ju-clim- 
inar}’^ desiccation (utmospheiic and vacuum) to coagulate the albumins ; liming and 
carbonatioii ; peeling, decoring, dialysis ; and treatment with such substances as fuller’s 
earth, tannic acid, bleaching powder, and animal charcoal (bonehlack). Varying degrees 
of efficiency of clarification were secured in some of these experiments, but no marked 
improvement of flavour, though the use of kieselgiihr seemed to have some) effect in this 
direction at times. A cold water extract had the same obnoxious taste as a hot one , and 
the skimming of the boiling juice during concentration had little effect in realizing the 
desired object. It was, however, noticed that when the green shoulders of the beets wore 
previously separated (by paring off) a good syrup was produced with only a trace of the 
disagreeable flavour, and even occasionally with none. Syrup made from these green 
portions possessed the undesirable flavour to a great extent ; and was, moreover, very 
dark coloured. No thorough investigation of this point could be made on account of lack 
or material, but if this method were capable of giving consistent results, it would be a 
simple matter (the authors consider) to reduce the green portion by keeping the roots well 
covered with earth in the field. It was also noticed that the )>reliminary storage of beets 
improved the flavour, and it is suggested that the objectionable flavour is to some extent 
increased by working with immature roots. Further, kettles made of aluminium or enamel 
should be used for the concentration of the juice, it having been observed that copper gives 
a pronounced metallic after-taste to the syrup obtained. 

i U.S. Ijcpt. Agric., farmers' Jiiilletin, 823 , 1919, 910. « (7.5*. Patent, 1,165,806. 
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UNITED STATES. 


Obntrifuoal Maohinb Dibchaiiobr. Edward D. Mackintosh (S, S, Hepworth 
Company^ of New York, U»S.A.) 1,3S6411. Date of application, Way 13th, 

1919 ; patented, December 30th, 1919. (Two figures.) 


Objects of this indention arc ; (1) to afford complete control of the discharger with 
one hand ; and (2) to reduce the wear on the lining of the machine and on the scraper. 

Referring to the figure, it is seen that a sleeve A is 
journaled in a fixed bracket B to swing about a verti¬ 
cal axis. A rod C is moveable vertically in the 
sleeve and turns therewith because of a feather J) 
fixed to the sleeve and extending into a spline 0 in the 
rod. Fixed to the end of the rod below the sleeve is 
a plough / adapted to guide the contents of the basket 
of the centrifugal machine from the wall to its central 
discharge opening. Then such contents are pushed 
against the plough by the rotation of the basket. The 
sleeve A is provided with arms, one of which m, has 
a lug n in contact with the bracket JB, and the other 
of which bears against a latch with a tail piece / 
pivoted at tr. This latch is kept normally in place by 
a spring, but when it is decided to swing the sleeve 
in order to remove the plough from the basket, pres¬ 
sure of the thumb on the tail piece / disengages the 
latch from engagement with the arm. To move the 
plough vertically in the basket the rod to which it is 
fixed is provided with teeth f, meshing with a penion 
m, and this pinion and hand crank are both fixed to a 
shaft y, journaled in bearings on the sleeve A, It 

will be noted that the only parts to be handled, in controlling every movement of 
the discharger, are the handle A, and the latch, and that the latter needs only a 
momentary touch witli the thumb, while the hand retains its grip on the handle. 



Carbonaceous Dboolokizino and Filtering Fubpauation, containing Kibsblguhr. 
Russell W. Mumford (Assignor to Refining Products Corporation). 
liSl4tS04. Date of application, March 27th, 1918 ; patented, August 26th, 1919. 

* Kiesolguhr is worked into a doughy mass with wet gas tar (the material still contain¬ 
ing ammonia), or with gas liquor holding a certain amount of tar in suspension, the 
mixture obtained being slowly heated in a vented retort to a temperature of about 600*^ C. 
in the manner described in a previous specification.*^^ A preparation is thus obtained 
which consists in the main of kieselguhr impregnated with carbon, since most of the tar 
enters the diatoms, either during the process of incorporation, or during the early stages 
of heating. Other tarry matter may be used, as wood tar or asphalt, but ammoniacal gas 
tar gives the best results, as it leaves a residue of nitrogenous carbon which is very active 
in decolorizing. In a modification of the process, the kieselguhr after being incorporated 
with the tar, is mixed with a certain amount, say an equal volume, of finely-divided brown 

^ Copies of speollloatloiis of patents witli their drawings can bo obtained on application 
to tlie followingf/nited Kingdom: Patent Office, Sale Branch, 26, Southampton Buildings, 
Chancery Lane, London, W.C. (price, 6d. each). United State*: Commissioner of Patents, 
Washington, D C. (price 6 cents each). Frmee: L’Imprimerle Kationale, 87, rue Vieille du 
Temple, Paris (prloe, l fr. 05 0 . each). 

*1.S.J., 1919, 357; 1920, 116. 
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coal or lignite, rich in volatile matter. This mass is formed into pellets and charred in 
the same way. The specidcation further states that kieselguhr and ** carbonaceous 
material may be mixed with a little milk-of-lime, or with a mixture of milk-of>lime and 
soluble phosphate, the excess of lime being removed finally by treatment with acid or by 
sedimentation. 1 ^ 

Obnteifuoal, the Contents of which ake Dischakoisd hy Means of Compressed Air, 
Angus Gibson (Assignor to the Western States Machine Co., of Salt Lake 
City, Utah, U.S.A. 1^319^150. Date of application, November 20th, 1018; 
patented, October 2l8t, 1919. (Four figures ) 

Instead of discharging the sugar from the machine by means of ploughs or scrapers, 
pipes carrying compressed air are arranged close to the wall, and are provided with 
openings so placed that the mass is forced inwardly away from the basket. Referring to 
the figures, it is seen that the centrifugal basket h is of the usual typo having a sloping 

bottom provided with a cen¬ 
tral orifice to receive the sup¬ 
porting spider h' by which the 
basket is secured to the rotary 
suspension shaft e. Any suitable 
conduit may apply the com¬ 
pressed air to the air blast tubes, 
b'\ which are located at inter¬ 
vals around the inside of the 
vortical or peripheral basket. 
Preferably a slight space is left 
between the outer surface of the 
diHcharge tube b'' and the wall 
of the basket h to allow the inser¬ 
tion of the usual lining or screen 
(i. The vertical discharger tubes 
are conneotc*d by means of tubu¬ 
lar arms A® with a perforated 
central spider b' whose interior 
passages are in communication 
with the centrally bored basket 
shaft c through which a suitable 
supply of compressed air is fur¬ 
nished to the individual dis¬ 
charger tubes. The radiating 
arms of the spider b are bored 
or of tubular form, so that the 
spider may perform the double 
function of connecting the 
basket to the basket shaft for proper support, beside affording conduits for the distri¬ 
bution of the air to the concentric discharger tubes i". As it is unnecessary to have a 
separate radial pipe leading to each discharger tube, an annular conduit b*’ is provided 
extending around the base of the basket to supply the intermediate discharger tuWs 
with the requisite compressed air. The discharger vents b^ for the air are preferably 
directed toward the lining d so as to bring the air blast between the mass of walled-up 
sugar and tke lining in order that the disruptive action of the air on the sugar wall may 
be moat effective. The supply of compressed air, which may be obtained from any con¬ 
venient source, is admitted to the circuit e when the machine has been slowed down or 
stopped down altogether. 

1 Compare also J.H.J., 1920,61, II4. 
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UNITED KINGDOM. 

Unloading and Htoking Canb Previous to Orushino. Duncan Stewart & Co., 
Ltd*, John S. Durham, and Thomas Wishart* lS7,6lJi. {IBH). Date of 
application, January 25th, 1919; complete accepted, January 22nd, 1920. 
(Three figures.) 

Cane arriving at the factory in railway wagons, if not immediately required for the 
crushing plant is unloaded and stacked on the ground, which procedure necessitates 
doable handling by crane or manual labour. If, alternatively, it is left in the wagons 
until required, it means that more rolling stock must be employed than otherwise would 
be necessary. According to the present invention, means are provided whereby the 
wagons may be promptly unloaded immediately they reach the factory, the cane being 
suspended in bundles in the air until it is required to be transferred to the mills. In 
certain known constructions in trolley cars, there is provided a beam to which are secured 
sliiigs to Cfirry the load, the beam being in turn secured to an overhead trolly. In order 
to render such apparatus particularly adaptable for handling cane, there are now provided 
means for detachably securing one end of the chain slings to the beam, and for automati¬ 
cally freeing the slings in turn when required to release the load of cane carried by the 




slings, as w'ell as double shackle devices seeunjd to the upper side of the beam to facilitate 
the raising of the boiitn and its connexion with an overhead trolley. Keferring to the 
drawing, one ond of each sling D is secured to the beam E, and the other end is slipped 
over a pivoted book G which is held in the position shown, Fig. 3, by a pivoted finger H, 
A double shackle vrith eyes AT, X at right-angles to each other is pivotally mounted at each 
end of the beam E and is provided with stops El which bear against the beam and limit 
movement to a right-angle. A pair of trollies Q are connected by, a rod R and have 
depending hooks /*. When the slings I) have been passed round a bundle of cane, each 
shackle L is engaginl by the load hook M of a crane, and the beam E, with its load, is 
lifted until the shackles A" can Ih 3 engaged with the hooks E. 1'ho hooks Jf are then 
freed, and the cthiio is left suspended from the runway C until it is required to he trans¬ 
ferred to the crushing-plant. A ramp T at the discharging point raises the finger J5f and 
releases the load. _ 

Centrifugal Pump. Drysdale & Co,, Ltd,, John W, Drysdale, and John Young. 
132,679. {19,817). Date of application, November 30th, 1918; complete 

accepted, November 12tb, 1919. 

In a pump of the rotary tube type, tlio rotor comprises tw o chambers formed from 
the cylindrical cavity of the rotor by means of a diagonally-placed diaphragm. One 
chamber opens into the suction chamber on one side, and the other on the other side. 
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CaNTwruoALB. Robert 5. Sturgeon. (I) ISO^ies {11,818). Date of application, 
July 19th, 1918; complete accepted, July 2l8t, 1919. (2) Jean Schmidt, 

181,004 {8808). Date of application, August 10th, 1918; complete accepted, 
August nth, 1919. (3) Richard S. Brownlow. 138,891 {9655). Date of 

application, June 11th, 1918; complete accepted, September llth, 1919. 
(4) Robert A. Sturgeon. 184,158 {6611). Date of application, March 17th, 
1919; complete accepted, October 30tb, 1919. (6) Robert A. Sturgeon, 

184,966 {19,833). Date of application, November 22nd, 1918; complete 
accepted, November 20th, 1919. (6) C. A. Fesca & Sohn, of Lichtenberg, 

Berlin, Germany. 137,827 (978J. Date of application, January J2th, 1920; 
not yet accepted. _ 

Motou Spirit containing Alcohol and Ethbr. A. de feo Lopez, of Buenos Aires. 
183,434 {16,308). Date of application, October 8th, 1918 ; accepted. 

A fuel for internal-combustion engines comprises alcohol partly etherealized, as by 
bubbling it through a mixture of alcohol and sulphuric acid at a temperature of from 100 
to 160^0 , mixed with from 10 to 40 per cent, of unetherealized alcohol and from 5 to 60 
per cent, of a distilled hydrocarbon oil, the proportions being such as to give a mixture 
having a specific gravity of from 0*73 to 0‘78. 

Motor Spirit containing Alcohol. United States Industrial Alcohol Co., of New 
York. 133,709 {84,858). Date of application, October 10th, 1919; accepted. 

A fuel for internal-combustion engines consists of gasoline or other petroleum distil¬ 
late, ethyl or other alcohol and carbon bisulphide, which serves to blond the whole together. 

Motor Spirit containing Alcohol. U.S. Industrial Alcohol Co., of New York. 

(1) 134,766 {10,718). Date of application, April 30th, 1919; not yet aeeepied. 

(2) 136,452 (11,177). Date of application, May 6th, 1919; not yet accepted. 

It consists of petroleum distillate, such as gasolene, kerosene, or a mixture of these, 
ethyl or other alcohol and a fatty acid, such a linoHc, or the acids from rape or linseed oil, 
or a compound containing the acid radical of an hydroxy-fatty acid, such as ricinoleic 
acid or castor oil, adapted to blend the alcohol and the petroleum distillate. 

Motor Spirit containing Alcohol. £. W. Stevens, of Baltimore, TT.S.A. 135,514 
{20,010). Date of application, November 2l8t, 1919 ; not yet accepted. 

The motor spirit consists of a burning oil, preferably kerosene, ethyl alcohol contain¬ 
ing fusel oil or amyl alcohol, sulphuric or petroleum ether or ** casing-headgasolene, 
and toluol or crude benzol or heavier tar oils. 

Dbkaturino Alcohol. Alfred F. Joseph, of London ; Wm. N. Rae and Claude T. 
Symons, of Colombo. 129,004 {10,095). Date of application, November 2l8t, 
1918 ; accepted, July 24th, 1919. 

Essential oil or oils (such as citroiiella) with or without the addition of kerosene or 
parafiSn oil or mineral naphtha is the mixture protected for denaturing alcohol. 

Manupactvrb op Marmalades, Fruit Jkllibb, btc. Eudo Monti. 133^456 {16,617). 
Date of application, October llth, 1918; accepted, October 13th, 1919. * 

In order that the finished product shall retain the perfume and fiavour of the fruit 
from which it is prepared, the juice is concentrated by freezing and mixed with jelly 
made from such fruits as apples, quinces, currants, or gooseberries, or from agar-agar, by 
concentrating tn vacuo at a low temperature. 

Grinding Cuocolatk, etc. National Equipment Co., of Springfield, U.S. A. 133,476 
{17,182). Date of application, October 2lBt, 1918; accepted, October 16tb, 1919. 
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CULBIFIOATION OF JUXOBB, AND THB PjELBPABATXON OF A OaTTLB FoddBB. M. VOtl 
Wierusz^Kowalski, of Liepzig, Germray. 13^,798 (33,774). Date of applica¬ 
tion, September Idth, 1910 ; not y$i aoeoptod. 

Juice is heated to 80 to 100° 0., treated with sulphurous acid the usual manner,*’ 
and then (without reducing the temperature) with lime until it has an alkalinity of 0*02 
to 0*04,” being finally filtered. The resulting product is said to contain a small percent¬ 
age of inorganic substances than usually produced, and therefore more fit for use as food 
for animals. 


UNITED KINGDOM COMPLETE SPECIFICATIONS AOCEPTED.i 

Indicating tub Lkvbl of Liqvids. S- F. Barclay. 139403 (19,148). August 2nd, 
1919. 

Making Dbcolouxziko Carbon C. S. Hudson 139,160 (1846 February 16th, 1919. 
Obtaining Inulin from Plants. A, Daniel. 109,813 (13,418)- September 18th, 1917. 

Evaporators. Akt.-Ges. Kummler & Matter. 133,716 (17,387). February 26th, 

1918. 

Water Tubb Boilbrh. Stirling Boiler Co. and H. J. S. Mackay. 139,436 (33,188). 
September 9th, 1919. 

Filtering Liquids. F. K. & £. F. Atkins. 139,991 (17,059). July 8th, 1919. 

Filter Leavkh. A R. Peck. 139,390 (16,340). October 22ud, 1918. (Divided 
application on 138,657). 

Rotating Screen Filtering Apparatus. Dorr Company. 139,493 (5714). October 
5th, 1918. 

Wrapping Caramels. F. Heath. 139,610 (5097). March let, 1919 

Cutting Machinery for Marmalade Manufacture. F. G. Blott and H. Friend. 
139,653 (8554). April 4th, 1919. 

Confectionery. L. Wirtz. 139,356 (1135). January 16th, 1919. 

Cooling Chambers for Chocolates, etc. Fours et Precedes Mathy, 139,383 
(14,442). June 6th, 1919. 

Uydkometers. P. D. Ivey and a. j Salisbury. 139,673(10,007). April 22nd, 1919. 
Fertilizer Manufacture. C Rossi 130,963 (11,913). August 9th, 1918. 

Fertilizers. Norsk Hydro-Elektrisk Kvaelstof-aktieselskab 133,496 (18,536). 
September 13th, 1918. 139,403 (3990). February 24th, 1919. 

Bret, etc., Raising Machine. H. Kimble and P. J. Beaumont. 139,733 (30,089). 
August 15th, 1919. 

Beet Cuy^^ino Machine. Naamlooze Vennotschap Machinefabriek De Pol. 
130,593 (17,960). July 30th, 1918. 

Synthetic Manufacture of Eythl Alcohol and Eythl Acetate. P. V. H. Pascal. 
140,115 (9019). April 3rd, 1917. 140,537 (334). January 16th, 1918. 

Dbssicatiun of Potatoes and the Like. Soc. Wauquier et Cie. 133,433 (1083). 
January 15th, 1918. 

Machines For Coating with Chocolate. P. Norwood. 140,383 (14,906). June 13th, 

1919. (Cognate application, 24,739/19). 

Manufacture op Cocoa Powder. L. Alberts. 140,703 (33,439). September 12th, 1919. 


The date given is that of applicatiou. 
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United Kingdom. 


IMPORTS AND EXPORIB OF SUGAR. 
IMPORTS. 



ONE Month bnding 

Three Months enoino 


March 31st. 

March 318t. 

Unrbfinbd Sugars. 

1919. 

1930. 

1919. 

] 1930. 

Tons. 

Tons. 

Tons. 

Tons. 

Russia. 

.... 


.... 

1 

Germany . 

.... 

800 

• • • • 

800 

Netherlands. 

1 

.... 

1 

I « • • • 

Belgium. 

.. • • 

.... 

.... 

.... 

France . 




.... 

Auetria-Hunaaiy. 

.... 



.... 

Java . 

36,119 

14 

43,418 

162 

Philippine Islands . 

.... 

.... 



Cuba . 

49,889 

48,362 

100,091 

123,681 

Dutch Guiana. 

34 

961 

Ilayti and San Domingo .. 

.... 

.... 



Mexico . 

.... 




Peru . 

2,698 

4,094 

15,314 

16,679 

Brazil ... 

• •. • 

1,109 

5,134 

Mauritius . 

12,232 

24.247 

47,617 

79,638 

British India . 

.... 

100 

1,486 

Straits Settlements. 


* ^ ^ f 

_ 

British West Indies, British 
G iiiana & British Honduras 

1,342 

5,136 

3,106 

15,347 

Other Countries . 

282 

7.S46 

294 

12,152 

Total Raw Sugars .... 

102.596 

01,408 

210,702 

254,879 

Rbfinri) Sugars. 

Russia . 





Germany . 

.... 

.... 

.... 

125 

Netherlands . 


2 


983 

Belgium .. 

.... 

209 

16 

602 

France . 

.... 

.... 


Austria-Hungary . 



.... 

19 

Java . 

9.288 

.. 

12,820 

7,420 

United States of America .. 

1 17,180 

12,U66 

43,908 

j 66,477 

Argentine Republic . 1 

i 

1 5,438 

3 

6 

1 

Mauritius . 

.... 

6,439 


Other Countries . 

' 99 

95 

237 

1 6,836 

Total Refined Sugars 

32,006 

12,364 

62,426 

72,369 

Molasses . 

16,843 

18,526 

33,480 

32,081 

Total Imports .. 

151,445 

122,298 

806,614 

859,829 


EXPORTS. 



British Ubfinbu Sugars. 

Tons. 

Tons. 

Tons. 

' Tons. 

Denmark . 



.... 

2 

Netherlands . 




.... 

Portugal, Azores,and Madeira 


.... 1 



Italy . 





Canada . 


*37 

298 


Other Countries . 

96 

94 

Foubign & Colonial Sugars. 

96 ; 

37 

298 

96 

Refined and Candy . 

101 

144 

132 

1 476 

Unrefined . 

12 , 

4 

69 

1,232 

Various Mixed in Bond.... 



.... 

• • « • 

Molasses . 

c 1 

351 

16 

820 

Total Exports . 

214 

586 

515 

2,688 


Weights calculated to the nearest ton. 
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United States. 

(WilUit i Ormp, 

(Tons of 2,240 Iba.) 


XVUO. 

Total Receipts January 1st to April lat - 858,642 

Deliveries ,, „ 867,055 

Importers* Stocks, February 18th. — 

Total Stocks, April let . 94,074 

Stocks in Cuba, March 27th. 580,122 

1919. 

Total Consumption for twelve months 4,067,671 


1919. 

Tons. 

701,979 

701,979 

66,469 

728,075 

1918. 

8,496,606 


Beet Crops of Europe. 

[WUtett 4 Oray*$ to April Ut^ W^O.) 


Harvesting 1919-20. 1918-19. 1917-18. 

Ponod. Tons. Tons. Tons. 

Germany.Sept.-Jaii... 760,000 1,411,900 1,541,061 

Czecho-Slovakia, Hungary and Austria....Sept.-Jan... 600,000 700,000 668,250 

France.Sept.-Jan... 166.000 110,096 200,26.5 

Belgium .Sept-Jan... 125,000 75,000 131,000 

Holland .Sept.-Jan... 230,000 173,436 199,296 

Russia (Ukraine, Poland, etc.). Sept.-Jan... 360,000 700.000 1,028,680 

Sweden.Sept.-Jan... 150,000 127,467 126,000 

Denmark .Sept.-Jan... 160,000 144,600 136,800 

lUlv.Sept.-Jan .. 150,000 100,000 100,000 

Spam.Sept.-Jan... 120,000 135,000 134,956 

Switzerland.Sept.-Jan. . 4,000 4,000 4,000 

Bulgaria .Sept.-Jan. . 15,00(» 16,000 22,000 


2,809,000 3,697,499 4,291,206 

United Kingdom. 

Statbmiint or Impubts, Exports, and Consumption of Sugar for Three Months 


ENDiNci March SIst, 1913, 1919, 1920. 




Imports. 


1 Ex no it rs 

(Foreign). 



1913. 

1919. 

1920. 

1913. 1919. 

1920. 



Tons. 

Tons. 

Tons. 

Tons. Tons. 

Tons. 

Refined .. . 


182,284 

d2.426 

72.369 

324 

132 

476 

Raw . 

. 

... 225,772 

210,702 .. 

254,879 

789 

69 

.. 1,232 

Molaasen . 


37,164 .. 

33,486 .. 

33,081 

76 

16 

82t< 



445,210 

306,614 

369,339 

1,188 217 

2,537 






llOMK CONSUMPTION. 





1913. 

1919. 


1920. 





Tons. 

Tons. 


Tons. 

KeOued .. .. 

. 



173,602 

50,420 


72,606 

Refined (In Bond) in tlie 

United Kingdom 

. 

. 167,264 

.. 197,777 


161,368 

Raw . 

. 


. 

24,129 

70,163 


98,120 

Molasses.. .. 



. 

7,309 

9,911 


11,594 

Molasses, manufactured (In Bond) in United Kingdom. 

9,876 

19,336 


20,211 


ToUI 



. .382,180 

347,697 


,363,899 

Uu Kxpoile of 

British Refined. 


6,386 

298 


96 





376,794 

347.299 


363,803 





i~"T III. . 

... 


ISiiTafaiiMi* n" 
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Sugar Market Report. 


Our last Keport was dated 9th March, 1920. 

The Koyal Oommission’H price of 66s. per owt. duty-paid for graaulated Crushed and 
White pieces, delivered for domestic consumption, has been raised to 80s. Jam Manu¬ 
facturers, who have hitherto been supplied at the same rates, have now to pay the price 
charged to other manufacturers, vis., 114s. Concurrently with these alterations, the 
maximum price for **fr6e” sugar has been reduced from 1208. to 1148. Although the 
demand for white descriptions of ** free sugar has been but moderate, the quantity 
remaining for sale is almost negligible, and some holders have withdrawn from the 
market in anticipation that a higher ** reasonable maximum price will be fixed at 
the next regulation of values by the lioyal Commission. West India Crystallized and 
Syrups (**free** Sugar) have been neglected for many weeks past, but advancing markets 
abroad have stimulated some enquiry, and a fair day-to-day business is now passing at 
improving rates. 

The notable feature of the market at the moment is the remarkable advance in the 
quotation for Cuban sugars. The movement appears to have been initiated by an active 
demand from American distributors and manufacturers desiring freely to contract White 
Sugars for summer and autumn requirements. To cover this demand, refiners have to 
purchase corresponding raws, mainly of course from Cuba, and the quotation, which stood 
at 9*75 cents to 10*00 cents f.o b. at the date of our last Keport, advanced steadily to 11*25 
cents. Fresh impetus was given to the advance by the publication of Messrs. Willett & 
Gray’s reduced crop estimate of 4,000,000 tons, and the later announcement by Messrs. 
Guma & Mejer that their preliminary calculation of 4,436,000 tons had been amended to 
3,900,000 tons; prices have been rushed up with great rapidity, to-day’s quotation 
standing at 16*00 cents f.o.b., or about 908. per cwt. at the present rate of exchange. 
It is reported that extensive cane fires, and, more particularly, a somewhat prolonged 
period of drought, have affected the weight of production, both actual and prospective. 

The Java market is almost entirely in the hands of speculative operators, mostly 
Chinese and Japanese firms, who purchased new crop sugars some months ago at a com¬ 
paratively low level of prices. Values have moved very irregularly, direct sales to India 
being occasionally reported at several shillings per cwt. below current general quotations, 
this anomaly being due to special considerations of particular sellers and the vagaries of 
exchange. Business was reported a few days ago in White Javas c.i.f. U.8.A. ports, 
July-August shipment at 858. per cwt., but advices to hand to-day announce similar 
transactions at 958. The market is excited by the Cuban advance and the enquiry from 
America. Latest f.o.b. quotations by cable are nominally :—Old crop, April-May ship¬ 
ment, 48*50 guilders per picul (of 136 lbs.), say 828. per cwt.; July, 47*00 guilders, say 
79s. per cwt.; August-September, 46*00 guilders, say 77s. per cwt., but it is noteworthy 
that the last price paid by the U.S. is much above these parities. 

Kecent Continental advices do not support the expectation hitherto entertained, that 
a substantial increase of sowings might relieve the situation in the late autumn and 
onwards. French estimates speak of a probable crop oi 250,000 tons, or an increase of 
some 70,000 tons. Official advices from Czecho-Slovakia state that the acreage to be 
sown will suffer considerable diminution, because in spite of favourable prices, the diffi¬ 
culties of labour and the lack of transport facilities are such as to discourage beet 
growing. The hope is expressed, however, that the disadvantages of reduced acreage will 
be compensated to some extent by improved yield, since large quantities of artificial 
manure have been imported, which should bring relief to the exhausted soil. 

Mr. F. O. Light, of Magdeburg, in reviewing the outlook for Germany, coi^lains 
that the operation of Government control is so inconsistent that a deterring en^t is 
produced upon cultivation, in spite of improved labour conditions in some districts. In 
Rhineland, Bavaria, parts of Macklenburtr and Saxony, sowing may be increased by 80 
per cent, or more; on the other hand, in Hanover, Brunswick, romerania and other parts 
of Saxony no important extension, but rather a further reduction must be expected. He 
considers that an average increase of 10 per cent, over last year’s sowings must be looked 
upon as a maximum figure. Mr. Light proceeds as followsA moderate view of the 
possibilities of production for the coming year shows that, even an increase in sowings of 
50 per cent, upon the present small production, would scarcely satisfy in full measure the 
inland requirements.” 

H. H. Hancoox & Co. 

10 A 11, Mincing Lane, 

Tjondon, JS.O. 3, 

April 12th, 1920. 


240 



THE 


INTERNATIONAL 

Sugar Journal. 


No. 257. 


MAY, 1920. VoL. XXII. 


tSr All communications to be addressed to **The International Sugar Journal,' 
2, St. Dunstan's Hill, London, E.C.8. 

The Editors are not responsible for statements or opinions contained In article 
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The Editors will be glad to consider any MSS. sent to them for insertion in this 
Journal, and will endeavour to return the same if unsuitable; but they cannot under¬ 
take to be responsible for them unless a stamped addressed envelope is enclosed. 


Notes and Comments. 


The 1920 Budi^et. 

It must be a good many years since there was no mention of sugar in the 
British Budget, for this commodity has been the subject of varying taxation—or of 
political apologetics—every year since pre-war days. But for once this year the 
Chancellor of the Exchequer (Mr. Austen, Ohamiierlain) had no occasion to 
refer to the sugar tax, which remains unchanged ; there is however a rise in the 
duty on rum in keeping with the decision to mise the duty on spirits. Bum 
hitherto taxed at £2 12m. lOd. per proof gallon with an Imperial preference of 
28. 6d., is now to bear a duty of £3 15s. 4d. with the same preference for our 
colonies. Another rise i.s in the postal charges, which are to be increased, osten¬ 
sibly to provide the wherewithal to pay greatly increased wages to post office 
employees. The letter post is to be raised to 2d. while it is intended before long 
to raise also the rates of book packet postage, which moans that the cost of posting 
publications such as ours all over the world will be still further increased. A 
welcome feature is that at length some concession is to be made to income tax 
payers who have businesses in the colonies "which are also locally liable to income 
tax on their profits—a position which has hitherto involved their income being 
twice taxed. 

Fifty years ago in 1870 our predeoe.ssor, the Sugar Cane, in discussing the 
then Budget wrote that “it is long since any Chancellor of the Exchequer had a 
surplus at his disjiosal of over four millions sterling, and very rarely has the dis¬ 
posal of it given such widespread and general satisfaction. A reduction of 50 per 
cent, on the sugar duties is not merely a boon to the English customer ...” 
Actually the duty w^us reduced to Os. per cwt. on refined as compared with 258. 8d. 
at the present day. As regards the surplus referred to, it is diverting to compare 
it with the estimated surplus that the present year’s taxation is expected by the 
Treasury to achieve, viz., £254,198,000 or more than 58 times the surplus of 1870! 
The estimated revoniio for the 1920-21 fiscal year is expected to be £1,418,300,000, 
a truly prodigious sum to raise ; but as £220,000,000 of it is to bedenved from the 
extremely unpopular excess profits tax, it may be assumed that this total is not 
likely to remain a normal post-war annual revenue. It is rather an attempt to 
wipe out a slice of the national debt at the start before trade has settled down to 
normal competition and normal profits. 
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The International Sus;ar Journal. 


iCelham. 

We understand that the necessary £125,000, required from the public for fin¬ 
ancing the Kelham beet factory has been subscribed, so that aspect of the scheme 
has been satisfactorily settled. Work has now begun on the erection of the buildings, 
and the contract for the plant and machinery has been placed with the well-known 
French firm of Fives-tiille. This granting of the order to a foreign firm has 
roused some ire on the part of British firms, and on the strength of the GoTernment’s 
connexion with the enterprise, questions have been asked in the House of Commons, 
and a deputation from the British Empire Sugar Machinery Manufacturers Asso¬ 
ciation has waited on the Ministry of Agriculture to ask for an explanation of the 
action of the Xelham promoters in placing the contract abroad instead of with a 
British engineering firm. 

The Government’s answer is in effect that the directors of Home Grown Sugar 
Ltd. must be allowed to manage their business as they think best; but it 
was stated that the contract was only placed after consideration of competitive 
tenders of which the French one was the lowest, and that though the contmct was 
duly advertised in the press, the response from British firms was disappointing both 
as regards number and character; so after taking expert advice the order was given 
to the Compagnie de Fives-Lille. It had, however, been arranged that British 
firms who specialized in specific parts of the machinery should have the opportunity 
of acting as sub-contractors for those parts. 

Sentiment apart, it must be conceded that the directors were within their rights 
in buying in the cheapest market, if indeed it was the case that the French tender 
was the lowest (and the rate of exchange between France and England would cer¬ 
tainly be an aid to the French firm). But that seems to us to be their sole justi¬ 
fication. On all other counts we think they should have hesitated to take a step 
which invalidated the all-British character of this experimental beet sugar factory. 
It is alleged that they stipulated in their advertisement of the contract that the 
contracting firm must have experience in the making of beet sugar machinery— 
a condition which would certainly rule outmost British sugar machinery firms, for 
the substantial reason that they have never had much chance (thanks largely to 
tariff systems in foreign countries) of making specific beet sugar plants. This if 
true would account for the meagre response to the advertisement. On the other 
hand, since about 80 per cent, of the plant of a beet sugar factory is practically 
identical with that of a cane sugar factory, it cannot be said for a moment that 
British firms were unable to turn out eflBcieutly at least that 80 per cent. At the 
very least that portion of the machinery ought on national grounds to have been 
ordered from a British firm. It is also alleged that the Fives-Lille finn have placed 
orders in Prague and Amsterdam for some of the machinery, which if true would 
not even leave the plant for this factory a purely French production. Whatever 
be the actual facta, it is regrettable in the extreme that the directors of the first beet 
sugar factory to be planned by an all-British management should feel bound to 
pass by the products of their own country and place their orders abroad. They 
have by their persistent propaganda in the press made a national affair of it, and 
there is less excuse, therefore, for resorting to foreign machinery for the factory 
equipment. 

The Australian Sugar Commission’s Report. 

Mail advices just to hand from Queensland state that the Eeport of the Eoyal 
Commission on the Sugar Industry was presented to the Commonwealth Parlia¬ 
ment on March 19th. The following is a brief summary of some of the principal 
points and recommendations. 
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The Beport states that the value of sugar land in New South Wales and 
Queensland was £5,541,486, and the capital invested in raw sugar mills and 
machinery £4,500,000. In Queensland the industry employs 14,600 persons, 
apart from those working in the sugar mills. Besides these, 1,550 coloured aliens 
have obtained permits from ibe Agricultural Department to work in the sugar 
industry in Queensland. A representative of the Australian Workers’ Union 
made strong objections to the Committee as to the extent to which foreigners, 
particularly Italians, were taking up cane growing in North Queensland. It was 
alleged that the Italians evaded the wages awards; but the Commission found 
that no systematic evasion occurred. It appears however from evidence given 
that the Italians are making a permanent home in the sugar districts and the 
opinion is expressed that they are and will be a valuable asset to the industry. 

In the matter of wages paid and work done, the Report states that a cane 
cutter cutting foiir tons per day could earn £1 daily. The average tonnage was 
however variously estimated at from three to six or seven tons daily. The average 
price paid by the sugar mills per ton of cane for the 1917-18 season was 
£1 128. 6Jd. The highest price was paid by the Colonial Sugar Befining Com¬ 
pany’s mills, this being £l Hs. 7d.; while the lowest average was to the credit of 
the Government central mills which averaged £l lOs. 7d. 

In considering the beet sugar industry, the Commission arrived at the opinion 
that there was no substantial indication that in the near future any important 
extension of beet sugar manufacture would take place in Australia, or that there 
was any present necessity from the Commonwealth point of view to suggest any 
special measures relating to the production of beet sugar. 

The appointment was recommended of a Commonwealth Sugar Control Board 
consisting of three Commissioners, whose headquarters should be in Queensland. 
It was also recommended that a thorough investigation should be made into map¬ 
aging and refining costs before any new arrangement be entered into with the 
refining companies. 

A Proposed Cuban Sales Combine. 

Before the war, Cuban sugar manufacturers were greatly at the mercy of 
purchasing interests in the United States and elsewhere, largely because they had 
no selling organization and no adequate storage facilities. The consequence was 
they had to sell just when their sugar was turned out, and consequently the price 
received by the Cuban producer was as a rule considerably less than the average 
world’s prices; this was inevitable when a large number of producers were simul¬ 
taneously clamouring to sell to a smaller number of purchaser^. But the war has 
changed all that, and put the Cuban producer in a much stronger position. Storage 
facilities while not yet fully equal to the demands are much better, and there is 
not the same hurry to realize. 

In the hope of strengthening their position still further, the Cuban producers 
recently (according to Facta about Sugar) appointed a committee to consider and 
recommend measures for assuring to producers a reasonably full measure of the 
actual market value of their products; and this committee has just issued its 
report. This declares that the principal reason for the offering of sugar by 
hacondados, even at a time when the market is weak, is the necessity of obtaining 
funds with which to pay colonos for the canes. The committee believes that with 
a production of four million or more tons of sugar per annum the difficulties faced 

^ It maybe added that since the Commission reported a number of arrangements have been 
entered into between the parties concerned, particulars of which we hope to record in a later 
issue. 
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by Ouba in the sale of its crop will each year become greater. It holds, however, 
that as Ouba is the largest sugar producing nation, it should logically have some 
share in fixing the world’s price of sugar. It believes that there is only one true 
remedy for prevailing conditions and that this consists in making the sale of the 
entire sugar crop through the agency of a single sales organization. 

Accordingly, the committee recommend that a selling committee be consti¬ 
tuted, composed of members selected from the Association of Hacendados and 
Ckilonos, with offices both in Havana and New York. It is not proposed to dis¬ 
pense with the services of the usual brokers in Havana and New York, but these 
latter would have to deal with the selling committee and not with individual 
hacendados. The selling committee would have full power to decide the price at 
which any given sugar was to be sold, this price obviously depending on the con¬ 
ditions of supply and demand. They would also control all export of sugars, no 
haceudado being allowed to sell sugars for abroad. 

The report adds that no plan of this nature would be complete unless backed 
up by financial resources. It recommends that the work of the Association’s Bank 
already formed shall be extended, by interested parties subscribing for shares in 
this institution to the extent of, say, 20 cents per bag of sugar made by each 
hacendado ond 20 cents for each 250 arrobas of cane ground by each colono, and 
that if these subscriptions are forthcoming the bank begin its existence at once 
for the purpose of assisting in defending the sugar industrj^ of Cuba. It is 
planned that the bank should establish a storage warehouse, and this would be a 
factor in rendering easier the obtaining from other banks of funds bated upon the 
stored sugar. 

The report has still to be adopted by the Association, before anything is done 
on the lines recommended. But, as our American Correspondent points out else¬ 
where, conditions have of late been so strongly in favour of the Cuban producer 
that the proposal may never need to be put into operation, although the fact that 
it was approved by a representative gathering of (’uban mill operators and planters 
shows that its adoption could be realized if at any time the need was emphasized. 

Trade Conditions and Prospects in the British West Indies. 

H.M. Trade Commissioner in the West Indies in the course of a report' on 
trade conditions and prospects in our colonies, remarks that it may be safely said 
that the planters of these islands since the signing of the Armistice have been 
experiencing a tide of prosperity little known to most of them for very many years. 
This has been due to the great rise in the value of the staple products—sugar, rum, 
refined molasses (from Barbados and St. Vincent), cocoa, coconuts, bananas, cofft^e, 
etc. But much hardship has been experienced by the labouring classes during this 
period as, while wages tended to remain stationary, the prices of imported food¬ 
stuffs rose about 100 per cent. 

The sugar iudustry, including the distilling of rum and the making of molasses, 
etc., may be said to be the chief industry on which these Colonies depend, and 
never before have conditions been so favourable for the Colonies engaged therein. 
The result has been that several islands, that previous to the war had turned their 
attention to other industries, have found it profitable to revert once more to the 
producing of sugar, etc. The principal Colonies engaged in sugar are British 
Guiana, Trinidad, Barbados, St. Kiits-Nevis, Antigua, and Jamaica. 

During the period November, 1918 to November, 1919, labour supply in the 
West Indies may bo said to have been satisfactory in the small islands, but the 

1 Published in the Board of Trade Journal. 
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larger Oolonies, e,g., Jamaica, Triuidad, and British Ghiiaua, Buffered in a greater 
or lesser degree from this cause. In Jamaica difficulties in the labour supply were 
experienced because of the increased exodus of labourers to work on ^e sugar 
plantations in Cuba, and to some extent because, on the return of former labourers 
who had joined the British West Indies Begiment, they were unwilling to go back 
to their former means of liyelihood. 

There has been, unfortunately, considerable labour unrest combined with 
racial propaganda in many of the Colonies; and in Trinidad,in order to cope with 
this, a very important step has been taken by the appointment of a Wages Com¬ 
mittee to enquire into and report upon the rates of wages paid to labour in the 
Colony, and to examine into the economic position of the various classes of workers 
with a view to recommending wages suited to the present conditions. An 
Ordinance has also been passed by the Legislative Council of Trinidad making 
provision for the settlement of differences between employers and workmen, and 
temporarily to restrict the promotion or organization of strikes and lock-outs 
pending the submission of the report of the Wages Committee. The appointment 
of this Wages Committee is a piece of bold constructive policy, and its findings 
should prove of great service, not only to the worker and employer in particular,^ 
but to the whole Colony in general. 

Trinidad and British Guiana largely depended in the past for their supplies of 
of labour on East Indian immigration. Since the stoppage of this by the Indian 
Government, these Colonies have been experiencing difficulties in their labour 
supplies and are now endeavouring to remedy the consequent shortage. This 
shortage of labour was much more serious in British Guiana, with the result that 
a deputation was despatched to the United Kingdom to wait on Viscount Milner, 
and then proceed to India to place their views before the Indian Government, and 
if possible to devise a scheme whereby East Indians might be encouraged to settle 
in that Colony. 


The Natal Sugar Industry : Some Data. 

The Natal Sugar Association not long since issued a memorandum giving 
data of the cost of production in the Natal sugar industry, from which we take the 
following points. From Id,000 to 20,000 Europeans on the Natal coast are directly 
01 indirectly dependent on the sugar industry. Production which now has an 
annual output of £3,000,000 has increased threefold during the ten years 1908-09 
to 1918-19. Now that Imperial Preference has recently been granted by the 
Home Government, the Natal producers feel assured that they will be able to com¬ 
pete in the world’s markets, and they are looking to the Union Government to 
assist them to this end. 

As some indication of the increased costs now to be borne by the industry, it 
is pointed out that a mill capable of producing 15,000 tons of sugar in the one 
season, which before the war would have cost say £215,000, would to day cost 
more like £450,000. Existing luills have had to carry on as best they could during 
the war period, replacements having lieen unobtainable, so now the owners are 
faced with the prospect of enormous capital expenditure. An investigating com¬ 
mission has reported that the average profit realized per ton of sugar manufactured 
for five consecutive seasons (1914 to 1918} was £4 Us. At this rate the return on 
the capital of approximately £6,000,000 invested in the industry works out at 
7*23 per cent, per annum. So far as the mills are concerned, this profit was earned 
on the pre-war cost of erection estimated at £14 per ton of sugar capacity, whereas 
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present costs of erection are about £30 per ton. The return on capital invested in 
new mills would thus be reduced to 3*37 per cent., a rate which would never 
attract capital. 

These data, we may add, were put forward in connexion with the agitation on 
the part of the sugar industiy for a cessation of the Government control of the 
price of sugar, and they certainly justify the producers in their claim for a larger 
return at the cost of the consumer, who in South Africa has for some little time 
past been unduly favoured as compared with consumers in other countries. 
Thanks to controlled low prices, the South African consumer is said to have saved 
over £5,000,000 in one season in his outlay on sugar. 


A German View of the Sugar Situation. 

The Amtrimn Sugar Bulletin draws attention to a pamphlet issued by the 
German Foreign Office in which is an article on “ The Fight between Beet and 
Cane Sugar ** by Dr. T. Zeller, who comes to the following conclusions: ' ‘ Germany 
has lost 75 per cent, of her producing capacity for sugar, since last campaign she 
only produced 741,847 tons against 2,718,000 tons in 1913-14. In addition she 
has lost through the Peace Treaty an important sugar province. If, however, the 
smaller German Empire can bring its sugar production up again to its pre-war 
level it would be in a position to deliver 2,330,000 tons. But there are groat difficul¬ 
ties in the way, viz: the labour question, shortage of draft animals, and, partic¬ 
ularly, of artificial fertilizers and fuel for the factories. It must therefore be sought 
to overcome those difficulties, for the reconstruction of the sugar industry is of 
fundamental importance to the whole social fabric of Germany, The German 
farmer knows that on good soil, no other product, in comparison to its size, yields 
so much albumen and starch as the beet, and that its cultivation appreciably 
increases the yield of crops, particularly wheat, sown after it. Moreover, almost 
alone, the sugar industry is practically independent of foreign aid, and without 
the use of foreign raw materials is in position to produce a valuable aiticle for 
export. 

“The depreciated exchange provides a ‘ready-made’ method of competing 
with every class of foreign sugar in the World’s market. To day one ton of sugar 
f.o.b. Cuba costs $200 or 20,000 maiks. The new selling price in Germany is 
3000 marks, a difference of 17,000 marks. The farmer can therefore profit to an 
extent impossible at home. The Geimaii nation would have at its disposal through 
the export of sugar a large credit abroad. Assuming the production of 2,330,000 
tons, and for home consumption 22 kg. per head per annum or 1,330,000 tons, they 
should have one million tons for export. For this they should receive 20 milliards 
of marks or in English currency (£1 @ M. 340) 59 million pounds sterling. 

“ No other German industry is in a position to procure so large an amount of 
foreign credit without help. That their sugar would not find a market is not to 
be feared considering the information respecting possibilities of production, if 
they appeared in the World’s market with large quantities their exchange would 
benefit. But the improvement would not occur at such a rate as to prevent their 
ultimately reaching their goal. The export of sugar is by far the best way of en¬ 
suring purchases abroad. It is necessary however to act quickly. They must 
reach the goal before Bussia is in a position to dump large quantities into the 
world’s market. Germany’s task in the battle between beet and cane is to be the 
champion of European beet sugar.” 
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From our American Correspondent. 

Not within the memory of the oldest member of the sugar trade have con¬ 
ditions like those of the past two mouths existed in the American sugar market 
During the height of the Cuban crushing campaign, the period when the prices of 
raw sugar usually reach the lowest levels of the entire year, quotations in the 
New York market have advanced with a rapidity and violence never before 
witnessed. 

A month ago 96° test Cuban centrifugals were selling at 10^ cents per lb. 
(6id.) 0 . and f., New York, equivalent to slightly over llj cents (5|d.) duty 
landed. To-day the same grade of sugar commands 18 cents (9d.) and so excited 
is the market that no one ventures to predict when the apex of the rise will be 
reached or what heights it will attain. Truly, we are witnessing that oft- 
mentioned but seldom seen phenomenon, a runaway sugar market. 

Two factors have contributed powerfully to the swift advance of the last few 
weeks. One of these is the general agreement of statistical authonties that the actual 
production realized from the current Cuban campaign will be much below early 
estimates. Based upon the output of those mills which have concluded grinding 
and upon observations of the effect of dry weather upon the crop, it is now 
generally admitted that the total Cuban crop will be less than that of last year 
and that it will fall short by probably 500,000 tone of the early estimates of 
approximately 4,400,000. 

The second factor in driving prices upward is the persistent and apparently 
insatiable demand for sugar by American consumers which thus far shows no sign 
of slackening under the influence of rising prices. It must be remembered that 
many interior markets have been unable to replenish stocks since the shortage of 
last Autumn. Becoming alarmed at their inability to obtain supplies at a season 
when they usually are most abundant, household consumers and manufacturers of 
products requiring sugar have alike taken alarm and are striving frantically to 
obtain sugar at any price. 

So swift has been the advance in the prices of raw sugars that we now have 
the anomaly of 96° test centrifugals selling at 2 to 3 cents above the wholesale 
quotations for fine gi'anulated. The explanation is of course that refiners are still 
working on raws purchased at much lower levels. To a degree, however, present 
quotations for refined are merely nominal as several large refiners are withdrawn 
from the market and others are alloting their output closely to their regular trade. 
A readjustment of quotations to bring the price of refined into line with that of 
raws must soon take place. When this readjustment is made, sugar will be selling 
at the highest price it has reached in this market for more than fifty years. An 
appreciable decline in consumption should be the logical result, but it must be 
admitted that no indications of any such development are yet in evidence. 

liast month we commented upon the fact that the policy adopted by American 
refiners of purchasing only to meet current requirements {which policy was 
designed to drive down tho price of Cuban centrifugals) had placed control of the 
situation in the hands of Cuban sellers. Since then the latter have given new 
and convincing proofs of their solidarity and their ability to withhold their sugars 
from the markets at times when prices are not to their liking. A meeting of the 
Association of Hacendados and Colouos of Cuba, held on March 20th, not only 
confirmed this policy but went further and approved a plan for the sale of the 
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entire Cuban sugar crop through a single sales agency. Conditions hav^ been so 
strongly in favour of the Cuban producer that there has been no occasion for 
putting this proposal into effect this season and there are not lacking predictions 
that it never will be carried out, but the fact that the proposal was approved by a 
representative gathering of Cuban mill operators and planters indicates that its 
adoption is by no means impossible of realization. 

The logical effect of present high prices should be a decided stimulation of 
sugar production within the United States for the coming year. Present indica¬ 
tions are that some increase in the output of domestic sugar for the season of 
1920-21 will take place but that this will be far from adequate to meet the tre¬ 
mendously increased demands of the American market. 

Beports from Louisiana both as to the acreage carried over from last fall and 
the extent of spring plantings indicate a material increase over last year's short 
crop. With favourable growing conditions the Louisiana output may reach 
300,000 tons as compared with less than half this amount for the past season. So 
many uncertainties attend the making of the Louisiana crop, however, that any 
prediction as to final production at this season can be nothing more than a guess. 

In the beet sugar industry the high prices demanded by growers of beetroots 
and the acute shortage of farm labour are operating to restrict acreage. The 
present outlook is for the sowing of an area slightly larger than last year's, which 
should result under favourable conditions of temperature and rainfall in a pro¬ 
duction of over 900,000 short tons of sugar, or about 150,000 tons above last 
season. 

Hawaii and Porto Kico have so fully developed their limited areas adapted to 
cane growing that no great increase in their production can be anticipated. 
Yariations in their output from season to season are influenced chiefly by growing 
conditions. If their combined production in 1920-21 equals that estimated for the 
current season—slightly over 1,000,000 short tons—the result will be considered 
as satisfactory as may reasonably be anticipated. 

The one section of United States territory in which the cane sugar industry 
is expanding most rapidly at present is the Philippines. During the past two 
years a relatively small proportion of tlfe Philippine crop has come to this market, 
most of it having been sold in the Par East. The continuance of very high prices 
may attract more Philippine sugar here, but this again is a possibility dependent 
upon conditions that cannot now be foreseen. 

There is little ground for expectation, therefore, that the production of sugar 
within the United States and its insular possessions will show an increase greater 
than 300,000 tons next season, aside from any additional amount that may be 
drawn from the Philippines. Cuba apparently must still be relied upon to supply 
more than half the total requirements of American consumers. Cuban producers 
undoubtedly will make a tremendous effort to bring forward next year a larger 
crop than they have ever before produced but, as the experience of the present 
season illustrates, apparently slight factors may cause a variation of as much as 
half a million tons in the final outturn of a crop so vast as that of Cuba has grown 
to be. The utmost efforts of sugar producers in Cuba and the United States 
seem likely to accomplish little more than to keep pace with the steady growth in 
the demand for sugar on this side of the Atlantic. Belief for the world's sugar 
shortage apparently must come, therefore, from other quarters, as to which the 
outlook, according to reports received here, is far from encouraging. 

New York, April 14th, 1920. 
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Tht origin of the sugar cane .—^Tracing the passage of any cultivated plant 
from its wild conditions is always a fascinating amusement. Language, histoiy, 
botany, all three lines have to be carefully followed out, and it is only by the 
convergence of the three that any certainty can be attained, especially when the 
cultivated form is no longer directly traceable to any wild ancestor. In the case 
of the sugar cane, all three of these lines are available in south-eastern Asia, and 
the result arrived at is that the sugar cane is thought to have arisen from a wild 
grass, widely spread over India and the parts of Asia east of it and extending over 
some of the islands of the Pacific. The presence of a very ancient language and 
literature in India has perhaps somewhat obscured the claims of oceanic islands 
which have none of these advantages. As to whether the Pacific Islands have a 
right to be considered as a home of the original plant from which the cultivated 
sugar canes have arisen, this must be left to the last named line of study, namely 
that of botany. 

Saccharum spontaneum is the only wild species in the genus which has close 
botanical relations with the sugar cane, which is named botanically Saccharum 
officinarum. It is found in every part of India and shows itself remarkably sensi¬ 
tive in its varieties to the moisture of the locality. Thus in the Punjab it is a 
small wiry grass which causes considerable trouble in the fields; this form extends 
as far as the Central Provinces, but further south it is confined to wet places, 
ditches and river banks, and shows no inclination to become thicker and more 
cane-like in the tropical conditions of the Madras Presidency. In Bengal, Assam 
and Burma, however, where the air is moister, a number of thicker forms are 
found with broader leaves, some of which, such as that met with in the ponds 
arouTid Dacca, show a close approximation to the more primitive gioups of indig¬ 
enous Indian canes. The botanical evidence therefore suggests that the transition 
from the wild to the cultivated form may be m<»8t reasonably sought less in the 
tropical parts of India than around the north of the Bay of Bengal, and this is the 
view usually held. Even in the Punjab, where the wild cane is a field weed, the 
cultivator points to it as the ancestor of the sugar cane, and there is some evidence 
that in former times the thicker Bengal form was occasionally crushed, on the 
banks of the Hooghly, for its half-sweet juice. 

But the fact must not be lost sight of that there are a number of distinct 
groups among Indian sugar canes, and it is only in the primitive Suretha series 
that this line of derivation is clearly seen. Many of the members of this group 
show marked resemblances to the wild Saccharum sjHfutanenm. The varieties 
differ a great deal among themselves and, starting with primitive forms in the 
Punjab, extend cast and south, ever increasing in sixe as they approach more 
congenial conditions of climate. The Sunnabile group, with a similaWdistribu¬ 
tion, show some evidence of being derived from the same source, in that its most 
primitive forms in the Punjab are with some difficulty distinguished from the 
smaller Saretha varieties. But the connexion between these two groups and the 
Mungo, Nargori and Pansahi are obscure, and if they are to be traced also to 
Saccharum spontaneum one can only suggest that, at some former time, the whole 
species passed through a mutational period whereby a series of new forms were 
developed which have served as the starting points for these three groups. They 
are among themselves much more homogenous, and as distinguished from the 
Saretha and Sunnabile give rather the impression of being merely cane varieties 
which have undergone slight modifications through being long grown under 
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special climatic conditions. They would thus appear to be of later origin and are, 
as might be expected, much more restricted in their geographical range. The 
same line of development might be suggested lastly for the thick cane group, if 
we are to regard them also as having arisen in India from a wild ancestor. But 
it occurs to the writer that, in considering their characters, we may have to look 
to another place for the origin of the tropical forms. The common origin of the 
whole of the cultivated sugar canes was assumed at a time when no careful 
morphological studies had been made of them. During the past eight or nine 
years this part of our knowledge of the sugar cane has made great strides, and 
various systems of natural classification has been worked out, founded on Tatm- 
tions in the character of the different vegetative organs of the plant. A serious 
attempt has, at the same time, been made to form a continuous series, commencing 
with the wild Saccharum spontantum^ passing through the indigenous Indian 
canes, and culminating in the thick tropical varieties which form the main source 
of our commercial sugar in the tropics. 

In many sugar growing countries, where the conditions have proved adverse 
to these comparative!}’ delicate thicker canes, members of the Indian groups 
have effected a footing. The most important, from our point of view, of 
these introductions has been that into South America, for it appears to have 
occurred so long ago that no one can say exactly when it took place ; and it has 
only been by the exact study of the Indian groups that tho source of the immi¬ 
grant has been definitely settled. This throws some light upon the theory, 
somewhat loosely held, that the thicker tropical forms have been derived from the 
more primitive Indian forms by long acclimatization in wanner, moister regions. 
Influenced by this belief, a series of the North Indian forms were brought down 
to Madras some eight or nine years ago and grown continuously under the same 
conditions as the tropical canes usually planted there. It was desired to see if 
any change in the direction of thick cane characters would take place. The 
period is of course far too short for any reliable opinion to be formed, but it may 
be recorded that there appears to be no trace of any change. The discovery that 
the South American thin canes were of the Pansahi group, still retaining all the 
peculiar morphological characters of that class, was at once recognized as of im¬ 
portance in the enquiry; and it was this that first suggested to the writer that 
the gulf between the Indian canes and those of the tropics was insuperable within 
the limits of agricultural time. The idea of a separate origin of the thick cune 
group has recently been strengthened by an appreciation of the fact that, at one 
time and another, the finest of the tropical canes have been received from among 
the islands of the Pacific, where no careful agricultural selection was likely to 
occur. The supposed origin of the Bourbon cane from Malabar need not l>e t^eu 
very seriously, for anyone acquainted with the character of the canes growing 
there wilbfind it difficult to believe that such a form could have been otherwise 
than a temporary introduction by the Portuguese, if ever it got there. Quite 
recently a magnificent series of new canes, fully equal to any that have brought 
wealth in the past to the cane growing countries of the tropics, have been dis¬ 
covered in the unexplored recesses of New Guinea, a place sufficiently remote to 
make it practically impossible that these could have been derived from India. 
We are driven then to conclude that the thick cane group, essentially different in 
so many respects from the indigenous Indian ones, has arisen from a separate 
centre, namely the mountainous islands of the Malay Archipelago and Polynesia. 
It is interesting to note that Saccharum sjmitanenm is recorded as indigenous in 
many of these islands as well as in India, so that we have still the possibility of this 


250 



Agricultural Notei. 


species being the ancestor of the ^ick canes. But it seems to the writer probable 
that, in the absence of connecting links, it is more reasonable to assume that the 
thick canes as a group arose rather from an allied species now lost in the wild 
state. This separate origin would do away with the anomaly that, while in the 
Indian series the capacity of producing fertile flowers and seedlings steadily 
diminishes with distance from the wild form, it returns in full force with the 
thick canes, which in any connected series from a common origin would presum¬ 
ably be the most highly developed of the cultivated varieties and groups. 

C. A. B. 


Sugar Cane Seedling Work in India. 

By Dr. O. A. BAHBBB. C.I.B. 

Part I. 

The present note was first suggested by some queries as to the arrowing of 
the sugar cane in the Sotdh African Sugar Jouni(d of August and September, 1919. 
The cane does not appear to arrow freely in Natal and a more frequent occurrence 
than usual naturally led to speculations as to possible seedling work there, with 
the idea of improving the stability of tbe Uba cane which is the main kind grown. 
Arrows were collected and have been sown and the results are awaited. It is quite 
possible that this experiment may turn out unsuccessful for, as will be seen, the 
arrows of members of the Uba class are sterile in India and they may also be so 
in Natal; but this is no reason why this important work should be given up there, 
for there are many lines' of work open, some of which will undoubtedly suggest 
themselves to the officers in charge of the experiment stations after reading this 
account of the Indian woik. A further reason for publishing a resume of the 
Indian work is that it would appear to be unknown to tbe workers in the New 
World, for there is an absence of references to it in recent accounts of seedling 
work there. This of course does not apply to the West Indian and British Quiana 
publications, in which the foundations of cane seedling work were laid down many 
yeurs ago, but to places which have more lecentl}^ commenced to raise seedlings, 
as in Porto Kico and Argentina, where the studies are still in their initial stages. 
In one respect the work in India, carried out at the Coimbatore Cane-breeding 
Station, is unique, and that is that it was not a question of merely raising cane 
from thick tropical parents, but of obtaining definite crosses between these and 
the many thin, indigenous Indian canes; and not only so but of obtaining sets of 
seedlings suited to the very different conditions in the sugar tracts of this great 
country. This use of Indian canes as parents has greatly broadened the outlook 
and many facts have come to light which have not been noted in the ordinary 
seedling work hitherto carried out in different parts of the world. It has, for 
instance, been found quite feasible to use the wild Saccharums as parents, and 
some of the children obtained by crossing these with cultivated canes appear to be 
of high promise, both in vigour and sucrose content, especially for those parts 
which are liable to injury' from frost or drought. 

7'hc pm$ibility of producing cane eeedlinge in India. A considerable amount of 
work has been done on this subject at Coimbatore and various references to it have 
been published from time to time,* but a specially useful article appeared from the 
pen of Mr, T. S. Vbrkataramait in a recent number of the Agricultural Journal 
of India^ in which he summarizes most of the work on cane arrowing. The main line 


1 See references ai the end of Part 11 of this paper. 
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of work set for themselves by the officers of the Oane-breediog Station was to 
produce seedling canes which could with advantage replace the host of inferior 
kinds grown in the millions of acres of the North Indian sugar tract.' When the 
station was started, seedling canes had not been produced in India, with the 
possible exception of a few which died in infancy at the Samalkota Sugar Station 



some dossen years ago. This was not because attempts had not been made, and it 
was suggested that the extreme dryness of the air might have withered the pollen 
or ovaries in the flowers. On the appointment of a whole time officer, however, 
the question was at once taken up. In the Christmas holidays of 1911 a number 
of arrows were collected and sown in some *300 pans at Coimbatore. A mass of 
seedlings were soon observed but most of these turned out to be grasses and. Anally, 

^ The relative importance of the two sugar caneitracts ofjludia can be Judged'by a reference 
to the accompanying map, reproduced froinlBulletin No. 94 of the Agricultural Research Insti¬ 
tute, Pusa, 19as, by T. S. Venkatauaman, B.A., Acting Government Sugar Cane Expert, Madras* 
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only 11 undoubted cane seedlings were produced. The dowering period was 
practically past and it was proposed to leave the matter over until the next year, but 
a study of the inflorescences used showed that most of the stamens were unopened 
and the available herbarium material was examined to see if there were any kinds 
in which this was not the case. The flowers of three kinds were found to have 
open anthers and, after some correspondence, a set of arrows was received from 
Bangalore of one of these kinds, and was immediately sown, with the result that 
50 healthy seedlings were easily obtained. As a result of further study it was 
found that, when the anthers were open, there was abundance of good pollen 
present but when they were closed they merely contained a mass of undeveloped 
pollen mother cells. The Java test was applied, in which the presence of starch 
grains in the pollen indicated fertility and it was found that in every case the open 
anthers had such pollen while in the closed anthers no starch was present in the 
pollen grains even if thej’^ were formed. Open anthers thus would appear to be 
the sign of male fertility,»iind this recalled an observation made some years 
previously by the writer on the cropping of pepper [Piper nigrtim) on the west 
coast. It was noted there, for a vine to bear, it was necessaiy for open anthers to 
be present in abundance, and it was also noticed that, once the anthers had opened 
they remained so permanently, so that the fertility of a plant could be determined 
years after in herbarium specimens. This experience was applied to the sugar 
cane arrows, and the same fact was noted and, in place of the somewhat tedious 
Java iodine method, the presence of open anthers was taken as the sign of fertility 
of the male organs. It was at once applied to the arrows in use or received in 
coiTespondeuce, and this was easy, as the examination of the inflorescences could 
be postponed for months and did not need to be undertaken until the rush of the 
work during the flowering period was over. Every arrow used for the production 
of seedlings was submitted to nn analysis and this has formed an integral part of 
the work of the station right through ; further, every variety of cane introduced 
on the farm was similarly examined as to male fertility whether it was used or not, 
and collections of arrows mode fiom all parts of India where they appeared were 
also tested. And this collection led to fruitful results, in the following manner. 
It was found that arrowing was rare in North India and that, when it occuned, the 
stamens were almost invariably completely closed and no pollen was formed. This 
explained the former failure to raise seedlings in India, for all of the attempts had 
been made in Northern India with the solitary exception of the Samalkota one 
referred to above. Every arrow used on the farm is placed in tissue paper for 
subsequent examination ; 200 stamens are shaken out and these are passed under 
a hand lens to seo which are open, and tlie stamens are separated into three classes, 
open, partly open, ami completel}" closed. The results have been kept in a special 
register. To illustrate the sterility of North Indian cane flowers the following 
details may be given of the Saretha variety, one of the few kinds which flower in 
North India. A set of anows was received in 1916-16 : those from Shahjahanpur 
(United Provinces), Sipaya and Sabour (Bibar), Jubbulpore (Central Provinces) 
had no open anthers at all: some received from Pusa (Bihar) had 4 percent, open, 
while those growm at Coimbatore have habitually over 90 per cent. oj>en. The 
frequency of flowering is illustrated by the following:—in 1917, two canes flow^ered 
at Shahjahanpur, three at Pusa, six at Sipaya, six at Jubbulpore, 16 in Nagpur 
(south Central Provinces), 71 at Coimbatore. 

Obtaining crossed seedlings at Coimbatore ,—Large collections were now made 
of varieties of cane from every part of India, including both the indigenous canes 
used for gur making and the introduced thicker tropical varieties, grown evory- 
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where but used in the north only for eating as a fruit as they cannot usually be 
ripened for sugar making, and some 200 to 300 kinds were got together. But it was 
found that crossings were not very easy to obtain between these two classes, and 
the first successful batch of hybrids, obtained in 1912, was between a small North 
Indian cane and the wild Saccharum apontaneum^ whose period of fiowering is less 
limited than in cultivated canes. The North Indian canes were shy of flowering 
at first and, when they did so, it was noted that their pollen was infertile, whereas, 
curiously enough, the thick tropical kinds formed masses of healthy flowers, from 
which seedlings could be raised in any quantities here as elsewhere in the world. 
This raising of seedlings from thick canes was carried out for the first year or two, 
to obtain better varieties in South India, to gain knowledge on the subject and for 
the sake of practice, but the aim all along was to obtain crosses between them 
and the indigenous Indian canes. 

The first problem was to make the canes to flower. The North Indian canes 
were at first obviously out of their element and it was only later that, by altering 
their treatment, good healthy plants were obtained. Even then flowering was 
scarce among them on the farm plots, and a special study had to be made as to the 
cause of this. The flowering time was found to bo strictly seasonal, usually 
commencing in October and lasting about six weeks, an unfortunate time for 
study because this period synchronized with that of the north east monsoon when 
over half the annual rain fell, accompanied by storms of wind which rendered the 
work of manipulating the arrows very difficult. Planting on the station was at 
the usual time, February to March, and the canes were reaped a year later, no 
arrows being formed. But it was found that, if the canes were planted in 
November, they flowered in the following October. Hence a series of '‘arrowing 
'plotswere laid down, plant canes and first ratoons, and this part of our difficulty 
was solved. There are two classes of sugar cane land at Coimbatore, “dry*’ of a 
lighter nature and irrigated from wells and then termed “garden land,*’ and 
“ wet,” very heavy clay irrigated for many years from tanks. The wet land had 
been created from the dry by this perpetual irrigation, through which the finer 
clay particles had accumulated during many years. It was noted that, in the wet 
land, canes planted as late as March or April would generally flower in October, 
and thus much of the earlier work was done with arrows collected from this 
source. The cane farm was chosen deliberately on the dry land, because this w^as 
more in keeping with the land of the sugar cane tracts in North India. The 
following figures of thick and thin canes fiowering show the results obtained in 
our efforts at causing the canes collected on the farm to flower. The first figure 
in each year is of thick cane varieties and the second of thin :— 

1912, 3, 0; 1913, 0, 0; 1914, 5, 4 ; 1915, 35, 36; 1916, 62, 34; 1917, 83, 62, 
besides among our own selected seedlings, 183, 103. 

The effect of the weather on flowerina ,—It was soon noted that the mass of 
flowers produced was very different in different years, and a study of the rainfall 
showed that this was a factor of some importance. In North India the arrowing 
of the sugar cane varies a great deal, being rarer and rarer as the Punjab in the 
north west is approached, and there it is unknown. In certain tracts it is recorded 
that the appearance of the arrows in the cane fields is regarded as a grave portent 
and whole villages are said to have been deserted from this cause, for fear of the 
drought and famine which followed in its train. Flowering is common in the Penin¬ 
sula, but is much more abundant in the drier, western than in the moister, eastern 
regions. At Coimbatore, itself in a semi-arid tract, it was found that good rains 
during the growing season had a markedly beneficial effect on the number of 
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arrows appearing. The wet land showed plenty of arrows and, on the farm, it 
was found of advantage to place the arrowing plots on places liable to be flooded 
in the rainy season. Here then we have two opposing views as to the efEect of 
the weather on arrowing and it is somewhat diiflcult to reconcile them. If we 
might hazard a solution, flowering is probably aided by some interference in the 
normal progress of growth, some check, whether from drought or waterlogging, 
and this is in general agreement with a practice in horticulture, for instance, in 
making azaleas to bloom freely by introducing them into pots too small for their 
free growth or in injuring fruit trees to make them fruit more abundantly. It 
may be noted that the reports from Natal indicate that the Uba cane flowered 
abundantly in places where the rainfall was deficient, thus falling into line with 
the North Indian experience. 

We thus see that arrowing of the cane in India is affected by latitude, by the 
time of planting/tnd by the character of the soil and its treatment, while the use¬ 
fulness of the arrows for the production of seedlings depends in the first instance 
on their possession of abundance of opened anthers. Although enough data have 
not as yet been accumulated for clearing up the matter thoroughly, it is evident 
tliat the amount and character of the rainfall also have a diiect effect. As we 
shall see later, the habit of flowering is a character of some importance in classi¬ 
fication, the greatest diversity occurring among different canes in this respect. 

The determination of female fertility .—This is by no means an easy matter and 
wo have usually had to record the previous behaviour of each variety in order 
ultimately to form an estimate of the chances of obtaining seedlings when using it 
as a mother. And we have learnt from our experience that the arrows vary as 
much in this particular as in the fertility of the male organs. Working along 
these lines it occuiTcd to Mr. Venkatakaman that the presence of starch grains, 
which had proved so useful in determining the fertility of pollen in the sugar cane, 
might also be shown in the stigma. This was proved to be the case, as far as the 
very extensive trials at present made can be taken as a guide. If the stigma and 
style have starch grains in them then the probability is that the flowers are 
capable of producing seed and seedlings, but if there is no starch the chances are 
against it. This important discovery has lightened the woik of crossing at the 
Cane-breeding Station very considerably of later years, by the avoidance of large 
numbers of crossings which would turn out useless, and concentrating on such as 
would, other things being equal, turn out successes. 

Variations in the time of flowering .—Having thus at length obtained an 
abundance of arrows from different varieties of canes on the station, the path of 
progress was arrested by the annoying fact, which soon obtruded itself, that, 
within the limits of the season, the different varieties hud their own particular time 
of flowering. The thick canes as a class flowered earlier than the thin; when the 
latter opened their flowers, most of the thick canes had faded or were at any rate 
past their prime and more or less useless for crossing. The following wu‘11 give 
some idea of this phenomenon. Among the thick canes, Vellai, with often almost 
entirely closed anthers, leads the way, its flowers opening during the 2nd and 3rd 
week in October; Karun, Chittan and Kaludai Boothan follow; then I). 74, 
Mauritius 16 and Java and, in the middle of November, Pachrangi and Moradabad. 
The thin canes are led by the Pansahi group, also generally devoid of open authors, 
at the end of October, then the Saretha group commences flowering and these are 
followed by the Nargori and Mungo groups. It thus happens that Vellai with its 
male sterility is over before the Saretha group comes in with its masses of fertile 
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pollen, whereas the Pansahi group is obviously useless for this cross because of its 
own male sterility. These and similar difficulties have constantly hampered us in 
our efforts at obtaining the m\ich desired crosses, for a good mother, that is one 
that has no good pollen, is rare and obviously of great value. There is some 
evidence that in many cases there is prepotency of the pollen in its own flowers 
and, in numberless experiments of dusting foreign pollen on arrows with male 
fertility, no trace of the foreign blood has been observable although it is only fair 
to say that important exceptions occur and the method has its value. In these 
circumstauces we have turned to whatever arrows were available and there is one 
set of our seedlings which have been of the greatest service. It has all along been 
observed that, in every large batch of thick cane seedlings, a very small proportion 
show remarkable differences from the usual type. These seedlings have strange 
forms, quite unlike the parents or any cane growing on the farm; they are 
immensely vigorous but have low sucrose content, are in fact in some respects 
more like the indigenous Indian canes than seedlings of thick canes. They have 
the power of producing masses of flowers which are specially fertile, yielding great 
number of seedlings, and which when selfed show no approach to their thick 
ancestors bnt remain true to the new type. These we have called “rogues.” 
They differ from the other canes growing, in that they flower early, and are thus 
available for crossing with Yellai and indeed most other thick canes as mothers. 
It was at first thought that they might be accidental crosses between the thick and 
thin canes, but they have again and again appeared before any of the latter are in 
flower. And a similar use has been made even of the wild canes, which arc less 
strictly limited in their periods of flowering. Thus Saccharum Narenga begins to 
flower a good deal earlier then Yellai and continues so to do throughout the flower¬ 
ing season, and a fine series of crosses were obtained between these two. Narenga 
is a grass and does not form a solid cane, and the crosses show canes varying from 
one to six feet in lengtli (Plate I). But all attempts to make further use of these 
seedlings have been unsuccessful for, although they are profuse in flowering, they 
are absolutely sterile both in the male and female organs. The difference between 
the parents in this cross is too great, and the}’are apparently all of them “mules.” 
But by crossing Yellai with Saccharum spindaneum some very useful seedlings 
have been obtained, certain of them sent to the Punjab giving a very good account 
of themselves. Meantime, the most various devices have been adopted to retard 
the early flowering of the thick and hasten the late appearance of the thin canes, 
with the resTilt that some of the latter have been hurried up, and a number of 
crosses formerly unobtainable have now been secured. 

Degree of development of the arrows hi different canes ,—The different varieties 
and groups of canes show great diversity in this respect, more so indeed than in 
the times at which they flower. We have all stages, from some which have never 
been known to airow and have not done so with us, through those that are 
beginning to yield to treatment and up to such as readily produce masses of fertile 
flowers on the least provocation. The fullest development of arrov^s is found, 
somewhat strangely, in various highly developed thick canes, as well as the most 
primitive class of the Indian indigenous ones, these forming the extremes in sugar 
cane evolution. The latter are typical of the Punjab and it is fairly safe to say 
that most of these have never flowered since they were first introduced to cultiva¬ 
tion there, for canes have I believe never been known to flower in the Punjab. 
While it is natural to suggest that this readiness to flower in these primitive canes 
may be connected with their nearness to the wild state, this cannot be assumed 
with regard to the rich and highly developed forms which show equal readiness to 
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flower. Maxjiy o| the North Indian oaiies have been induced to flower on the 
farm for the flrst time within knowledge, some of them it is true in a very half¬ 
hearted way, but it is legitimate to hope that, with further study, the tardy and 
at present infertile members may some day produce flowers which will add to the 
range of our crosses. Each such form has some good points, whether in erect¬ 
ness, or short and sturdy habit, self-cleaning or drought resistance, and it would 
be of advantage if these could be added to our list of useful characters in the 
field. 

The great Saretha group heads the list in producing masses of flowers from 
which any number of seedlings can be raised; the group has, however, its defects. 
Its members are liable in a greater or less degree to be infected by smut, and this 
is a very serious disease in certain important sugar tracts in North India. It may 
be noted that some of the Java seedlings with a male parentage of members of 
this group are similarly liable to smut. A second fault, shared it is true by others, 
is that the selfed seedlings are as a rule of very inferior character, many of them 
mere tufts of grass; one indeed was found crawling along the surface, with stems 
20 feet in length and the thickness of a lead pencil, and never raising themselves 
off the grouTid. The seedlings thus far raised have juice very inferior to that of 
their parents. In one year 700 strong seedlings were raised by selflug Saretha, 
the type variety and perhaps the best all round variety of the group. These were 
grown to maturit)^ in the vain hope of obtaining one or two which had good habit 
and juice of a better puritj" than that of the parent, but nothing was gained by 
the expeninent. The Suniiabile group flower sparsely, and very few of them 
produce seedlings. The varieties of the Pausahi group, of which Uba is a 
member, produce enormous masses of beautiful large arrows but, as a general 
rule, these are male sterile and hitherto the crosses have not been of special value, 
excepting perhaps in general vigour and good habit, in which character they 
resemble their Pansahi parent. The juice is usually not good as far as I remember. 
In the Nargori group the arrows are deformed and the flow^ers ill-formed, often 
only half jirotruded. The Mungo group does not appear to be likely to be of 
much use in crossing, much as this is to be desired ; the arrows when they are 
formed rarely protrude fiom the fiheath.s, forming inside the merest rudiments of 
flowers. In the thick cane group, there are all stages from complete sterility to 
abundant seedling production and, in the latter case, all stages of robustness have 
been noted. In one case out of 4000 apparently healthy seedlings it was only 
possible to raise two, although the greatest care was taken of them in all stages. 
A mass of iuformatiou can be extracted from the carefully kept office registers in 
the Cane-breeding Station on these and similar points. All attempts at selflng 
good seedlings have been given up, on account of the generally inferior nature of 
the resulting second generation of seedlings. The arrows of different kinds of 
cane are often very different in form as well as in fertility, and this fact has been 
of use on several occasions in disentangling the different ari’ows where the kinds 
have been growing close together in a crowded field. Several errors in classifica¬ 
tion have also been corrected by noting the time of protrusion of aiTows and their 
form when protruded. Perhaps the most interesting case of these differences is 
that met with in the crossing of Vellai bj* Saccharum Narenga^ where the arrows 
of the seedlings are obviously in many respects half way between the veiy dif¬ 
ferent ones of their parent. This is shown in Plate II. 

Plates I and II are reproduced by kind perralssion of the Agricultural Adviser to the 
Oovernment of India, from C. A. Barber, ‘‘Studies in Indian Sugar Canos,” Ko 2. Memoirs 
of the Department of Agriculture in India, Botanical Series, Vol. VIII, No. 3, July, 1916. 
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Australian Sugar Possibilities and a Self-contained 

Empire. 

Lost Opportunities and Other Wastes. 

By D. T. OHATAWAY. Ex-Senator for Queensland. 

Speaking before the British Empire Producers’ Organization in the early part 
of 1916, Mr. William Morris Hughes, then and still Prime Minister of 
Australia, declared that there was nothing to prevent the British Empire supply¬ 
ing all the sugar required by the United Kingdom, and he emphasized the point 
that Great Britain need no longer be dependent upon foreign countries for her 
supplies. When saying this he doubtless had his own country largely in view. 
To-day the Commonwealth can in a year of good rains and absence of disturb¬ 
ance—seasonal or industrial—supply all her own requirements. A few years ago 
it seemed as if Australian sugar production, being unable to export profitably at 
the prices then current in the world’s markets, would have to cease expansion. 
It would become stagnant, except in so far as the growing population of Australia 
would enlarge its local market. Indeed, the agreements made between the 
refiners and the manufacturers of raws actually provided for sharing the loss in 
the event of exportation being necessary, and when during the war the Common¬ 
wealth took over the sugar supplies from the Queensland State Government a 
proviso was made in the contract that no new mills were to be erected, in order 
that production should not exceed the Australian demand. To-day, mainly due 
to seasonal causes, the output is insufficient to meet local requirements, but the 
first good season in the cane sugar areas will remedy this. Throughout the war 
Australian consumers have been paying a fixed price of 3Jd. per lb., the merchant 
paying the refiner £29 odd, according to port. It may questioned whether at any 
time in the near future the world’s prices will fall below what the International 
Sugar Journal has called the ** dirt-cheap” price the Australian producer has been 
receiving, and at which he has maintained his industry. The purpose of this 
article is to show in what way and by what means Australia can be expected to 
increase her production, eliminate her wastes, and'thus do her share to justify the 
optimism of her own Prime Minister. 

For the present Australian sugar production is practically confined to the 
north-eastern State of Queensland, and all the sugar is the product of the cane. 
New South Wales, close to her north-eastern border, still makes some ten to 
fifteen thousand tons of cane sugar, according to season, but the industry is dying 
out and making way for dairying and mixed farming. In Victoria there is one 
sugar factory—beet—which requires much propaganda and optimism to keep it 
supplied with roots to produce 1500 to 2000 tons of sugar. So little is the value 
of the sugar beet industry recognized that one member of the Victorian State 
Government quite recently expressed the opinion that the cultivation of sugar 
beets was the mere growing of a “fancy crop.” Sir Henry Jones, head of the 
jam-making corporations, stated in Tasmania recently that before the war he was 
enquiring into the cost of sugar machinery in Belgium, as jam manufacturers had 
thought of starting the production of beet sugar in Tasmania. The call for the 
production of sugar has greatly increased during the war, especially for jam 
making, the exports of jam having risen from £29,402 in 1913 to £1,410,548 in 
the year ending 30th June, 1918. There have also been very notable increases in 
exports of condensed and preserved milk and biscuits, while since the end of the 
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war the exports have in no way fallen off, showing that war conditions are not 
essential to the maintenance of the export trade in these sugar-consuming articles. 

Thus then there is a waste of opportunity, which might well be eliminated. 
Both in Victoria and in Tasmania beet sugar production is possible, and on the 
excellent authority of Sir Hexby Jones it would have been profitable even before 
the war; much more must it be so now with sugar at treble its former price* 
The soils, the facilities for irrigation, and a strong local demand for the manufac¬ 
tured product, together with the fact that capital is available, as shown by Sir 
Henry Jones, indicate that in respect to beet sugar production Australia is 
turning a deaf ear to the persistent and clamorous knocking of opportunity. 

In the Queensland cane sugar areas there is ample room for expansion, but 
there is also a great amount of waste in production. The causes of this are more 
complicated than at first appear. The disappearance of coloured labour from the 
sugar mills was immediately met by the installation of mechanical equivalents— 
mechanical unloaders from tram and railway trucks on to the carriers, self-feeding 
furnaces, continuous subsidence, automatic bag-filling, weighing and, perhaps, 
sewing, stacking elevators, and other labour-saving devices. In the fields, how¬ 
ever, the industry is still back in the early nineties. There are a few motor- 
driven ploughs and cultivators, and his horse machinery in this part of the work 
is as modern as the small farmer can afford, but once the crop is grown and must 
be harvested, the old-fashioned knife of our grandfathers comes into requisition, 
though there is an increase of, say, 600 per cent, in the cost of wielding the knife. 
Sugar cane once harvested at 1 Od. per ton now costs anything from 5s. upwards. 
White labour costing £3 128. per week of 48 hours picks up each individual stictc 
of cane and stacks it on a tray or a truck. The field loader is unknown, though I 
believe it has been tested without giving complete satisfaction by the Colonial 
Sugar Befiuing Company. With machinery for cutting and loading the most 
attractive wages could be paid to skilled men—wages which would cover the 
multitude of sins with which the white man usually charges the tropical climate. 

There have been many attempts made in Australia to complete a sugar cane 
harvester; and a few months ago the Australian Sugar Producers' Association 
sought the aid of the Queensland State Government to introduce, for trial purposes, 
the Luce machine in use in Louisiana. It was hoped that either the Luce or a 
modification of it would suit Queensland conditions. The Government, however, 
being dependent for much of its support upon the sugar field and factory workers 
declined to take action. Local inventors have largely been hampered by endless 
and contradictory advice, and an ambition to make a machine which will cut, top, 
load, and even chaff the tops. The late Mr. Hurry, of Melbourne, spent thousands 
of pounds, but it is questionable whether his machine ever had a proper trial. The 
simplest machine (probably a small steel rotatory saw, electrically driven through 
a flexible tube) is necessary, as the question of cost is a serious matter to the 
small farmer, lie cannot aifiord £2000 or £3000 for a machine which will lie idle 
ten months in the year. For the same reason the A.S.P.A. asked the Government 
to import the Luce, which would have cost landed about £3000. If the bigger and 
costly class of machine is eventually adopted it will become necessary to form 
harvesting co-opemtive companies, similar to the shearing companies in the 
western country, who will take contracts from groups of farmers residing in one 
locality. The fact that the cane industry is in the hands of some 4000 cultivators 
is a source of strength—both industrial and national. The farmers are workers; 
strikes in the mills cannot succeed, for the fanners go into the mills, and keep 
them going. Strikes in the fields are only moderately successful. They mean 
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half time for the mills, extra expense and much inconvenience, but they need not 
necessarily be fatal. But this absence of the capitalist is a source of weakness if 
scientific or mechanical improvements are to be tested, developed, and finally 
adopted. 

There are still large areas of land in Queensland well suited to the growth of 
sugar cane, which at present lie undeveloped. It must, however, be assumed that 
no Government, certainly not the present State one, would dare to propose giving 
an opening to cultivation on a large scale by capitalists. True the latter might 
introduce irrigation, if necessary, improved machinery, scientific fertilization, such 
as produced eight tons of sugar to the acre in Hawaii, and eventually actually cut 
up their holdings into small farms, even as the planters did thirty years ago; but 
the popular mind in the State is against any such venture. It has been taught to 
fear the “ big ” maii, and to see in any man who does not hold the handles of a 
plough, or be in a constant state of perspiration from manual labour, a member of 
some gigantic trust, which will find its way on to the land and into the homes of 
the small cultivator, and oust him therefrom. The capitalist who might have a 
remedy for the Queensland waste in the field is therefore excluded from Queens¬ 
land. 

There are, however, great areas at present lying unused in the Northern Terri¬ 
tory. There are splendid rivers, some navigable for small steamers for a hundred 
miles or more from their mouths. They offer every facility for irrigating the excel¬ 
lent lands adjoining them—lands which in any case enjoy for six months of the year 
a rainfall of from 30 to 40 inches. The Commonwealth has nominally been in 
control of these lands for the last twelve years, but the administration, initiated 
under a Labour Government, has been obsessed with the idea that only the small 
man, who can handle three or four hundred acres, grazing and cultivation, should 
be permitted to enter upon this neglected paradise. But there is a new spirit 
coming over the Australian mind in regard to the Territory. Becent events have 
done much to make people give the matter some thought. The folly of expecting 
a poor man with his wife and children to go into the wilderness and hew out a 
home for themselves veritably thousands of miles from civilization I It is to place 
oneself in company with the Chuzzlewits and Tapleys in their search up the 
Mississipi for the city and settlement of Eden. To-day it is quite on the cards that 
a reasonable proposition to take up a large area of land for the cultivation of cane 
and the manufacture of sugar would meet with very careful consideration. The 
Commonwealth would guard against speculators, pure and simple, but otherwise 
it is so harassed with the failures of the past that it would welcome an opportunity 
of making a success of the future. There is room in the Territory for the pro¬ 
duction of 1,000,000 tons of sugar, nor need the Europeans fear the climate. The 
suitable areas are not along the foetid coast, but on higher ground some 200 miles 
inland. I emphasize this matter of big areas, because as 1 have said the small 
man is a source of weakness as well as one of strength. As in all countries, the 
pioneer land settler requires the backing of capital or labour. The one he has 
under modern conditions; the other he enjoyed in the great migrations of history. 
The small man may stay, but he cannot progress unless very slowly. He has not 
the capital to risk, and too frequently not the broad and comprehensive outlook 
which comes from education in the best sense of the word. 

There is yet one more lesson which, it occurs to me, the small sugar growers 
might learn were there once again some large estates under capable and pro¬ 
gressive management. Let us glance for a moment at these official figures, 
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quoted by Mr. Harry Easterby, General Superintendent, Bureau of Sugar 
Experiment Stations, Queensland. While he used the figures for 1916, they 
apply mutatiB mutandum to any of the years since Federation:— 


Moi ASSES. Gallons, 

Total quantity recorded . 6,432,499 

Sold to distillers and others... .... 818,612 

Used for fuel.. •• 433,600 

Used for manure . 64,600 

Used for feeding stock . 1,439,108 

Held in tanks at mills. 797,084 

Balance run to waste.. .. .. .2,799,335 


Approximately, we are told, 11,(K)0,000 gallons have been wasted in the five years 
ending June, 1917, and the ** quantity shown as run to waste would be very much 
larger if all the mills furnished full details of their production.’* Mr. Bussell 
Grimwade, B.Sc., dealing with the question of the supply of raw materials from 
which alcohol to take the place of petrol might bo made, said: “Of molasses, 
which is the ideal raw material for alcohol, there is really not a great deal. If 
all the molasses of Queensland were collected and converted into alcohol, it 
would only produce sufficient to replace the petrol requirements of that State, and 
the most common souse way to regard the molasses question is that Queensland 
is speciallj" favoured in producing its own supply of power alcohol.** Taking the 
American census valuations the wasted molasses in Queensland are therefore 
worth less thaii £40,000 a year, but Mr. Grimwaue assures us that they could 
replace all the j>etrol used in the State. If that is so, how much more could they 
supply all the alcohol required to drive farming implements, tramways, and, one 
of these days, cane-cutting machines and loaders? In the old days of big estates 
in Queensland there was a number of rum-distilling plants attached to the sugar 
factories, and their product took a not insignificant place in the prices of Mincing 
Lane. To-day there is only one rum distillery of importance, and that, be it 
noted, is connected with a big plantation which has not undergone the process of 
disintegration. Obviously with the large number of small farmers it is not easy 
either to arrange for distilleries, or to induce them to replace their horses with 
motors operated by alcohol power. It is not possible in the brief space of this 
article to calculate the savings to the growers in housing, feeding, harnessing, 
doctoring, etc., if the thousands of horses now used were dispensed with, but it is 
obvious that with motor pow’er the expenditure side of the grower*s annual 
statement would be greatly reduced. 

It was the evidence of their own eyes which brought the small farmers 
together as the co-operative owners of sugar mills, and gave them by means of 
large estates on some of the unsettled lauds optical evidence of the possibility of 
eliminating the wastes I have mentioned, and they will follow the examples and 
in time do the same. Thus there is no reason why Australia should not alone 
make good the boast of her Prime Minister that the Empire can supply the United 
Kingdom with all the sugar she requires. We have the land, the rainfall, and the 
irrigation facilities, both for cane and beet sugar production. There are serious 
wastes at present, but they are capable of correction. The tropics have no teiTors 
for the highly-paid European artisan or mechanic, and in a thoroughly equipped 
cane sugar industry there should be little need for the ordinary unskilled manual 
labourer. Machinery will take the place of the gang in the field, just as it has 
taken that of the gangs at the cane carriers, and in the stokeholds and sugar- 
houses of the factories. 
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The 1919-20 European beet sugar crop is practically over, and although a 
small quantity of after-products may still be forthcoming from the factories, we 
are now able to give the final figures of that crop with a fair amount of accuracy. 
The only country as to which one must make a guess instead of possessing definite 
figures is, naturally enough, Eussia, from which region reliable news is still very 
scarce. Allowing for this doubtful factor, we give in the following table the result 
of the last beet sugar crop in Europe (in metric tons). 


MwrRic Tons. 

Germany (exclusive of the ceded territory). 742,000 

Czecho-Slovakia .650,000 

Eussia (Poland, TJkrania and Soviet Eussia). 260, OCO 

Netherlands. 236,000 

Belgium. 146,000 

France. 172,000 

Italy . 170,000 

Spain. 126,000 

Denmark. 160,000 

Sweden . 140,000 

Other countries (Hungary, Switzerland, Bulgaria, etc.) _ 60,000 


Unfortunately for anticipations a very severe frost visited Central Europe as 
early as the first days of November. The western part of the continent suffered 
too from very cold weather and beavy^ snowfall, but the beet crops of France, 
Holland and Belgium were fortunately not reduced by that adverse circumstance. 
On the other band, the crops of Germany, Czecho-Slovakia and Poland fell far 
below the earlier estimates. In these countries only a relatively small portion of 
the beets had been pulled when the cold wave arrived and froze the soil to such 
an extent that the beets bad to remain in the field till the advent of warmer 
weather. When, however, the snow thawed, the land was so soaked with mois¬ 
ture that harvesting became more and more difficult and expensive, so that both 
farmers and labourers were reluctant to do the necessary work, if no extraor¬ 
dinary high price for roots was forthcoming to tempt them. 

In order then to allow the sugar manufacturers to pay the higher price neces¬ 
sary to induce farmers to pull their frozen beets, the German Government raised 
on January 1st the price of refined sugar by 26 marks per 60 kg. and fixed it at 
88 marks, with an increase of 0-56 mark per 60 kg. per month after January. 
These 25 marks per 60 kg, are to be paid by the refiners and the manufacturers of 
granulated into a fund, after having deducted the traffic duty, so that everything 
which they receive net above the price ruling before January enters into that 
fund, which is to be divided among the manufacturers of raw sugar in the fol¬ 
lowing manner: Manufacturers, having during the 1919-20 campaign sold beets 
to other manufacturers, receive for those quantities 1 mark per 60 kg., provided 
they have not already obtained an extra bonus over the maximum price fixed by 
the Government. Manufacturers, who closed their business for good and all do 
notrweive anything, while those still working after December, 1919, receive a 
premium of 6 marks per kg. of sugar produced in January, 12 marks for sugar 
made in February, and 20 marks for the production of the months after February, 
The money still on hand after payment of these premiums is equally distributed 
among the manufacturers according to the quantities produced. 

The additional sums received by the manufacturers serve to reimburse the 
farmers for the higher expenses incurred by them in consequence of the trouble- 
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some hatvest. The maiiufaotat^tt hare'to pay at least'three-fourths of the 
amount to the farmers, and oply in case, a xpanufaoturer can prove that the 
balance will not be sufficient to pay for his own higher expenses is he entitled to 
reduce the portion to be paid to the beet growers to two-thirds. 

In Ozeoho-Slovakia and in Poland the authorities have also done their best 
to induce the farmers to pull as many of the beets as possible in order to try and 
swell the sugar production, but the results have everywhere been very meagre. 
The German estimates at the outset of the campaign were 800,000 to 900,000 tons, 
those of Ozeoho-Slovakia 760,000, and of Poland 75,000, while the final output of 
those countries has been respectively 742,000, 550,000, and 38,000 tons. 

The Western European countries (Holland, Belgiiim, Prance, Denmark and 
Sweden) have everyone of them surpassed estimates, a fact which has not been wit¬ 
nessed since the outbreak of the war. Italy too is rising to her former production; 
but Spain is still behind her own consumption and needs to import in order to 
keep supplied with sugar. It thus appears to the close observer that in the 
1919-20 campaign the European sugar production has attained its lowest level, 
and that the 1920-21 one will be more favourable. 

The German sowings will very probably be extended by about 10 per cent., 
and for the first time since 1915 a good supply of Chile saltpetre will be at the 
disposal of beet growers. It is very improbable that this year a similar premature 
frost will occur, and as the early spring and very favourable weather has pro¬ 
moted germination and development of the young beet plants, the prospects of 
the crop in Gorman}^ are much brighter than last year. It is not impossible that 
Germany will be able to produce in 1920-21 9(K),000 to 1,(KK),00() tone of sugar or 
30 per cent, over last crop. Reports from Czecho-Slovakia speak of the exten¬ 
sion of sowings in Bohemia, Moravia and Silesia, but principally in Slovakia; the 
percentages of extension have not yet come to hand but, since in that country too 
the weather is uncommonly fine and the calamity of severe frost in November is 
not likely to occur two years running, the final production of the Czecho-Slovakian 
State in 1920-21 will in all probability be much better than that of 1919-20, 

The price of beets in Poland has been raised considerably, in order to 
encourage the sowing of that crop, but so far information as to the area under 
beet in that country is lacking. The sowings of Holland and of Belgium will very 
probably be extended by 30 to 40 per cent., as a consequence of the high price for 
roots, and, as regards Holland, to the impossibility of exporting vegetables to 
Germany. The exchange value of the mark has fallen so low, that the German 
buyers cannot afford the price asked for Dutch horticultural products, and hence 
much laud usually devoted to this cultivation has been turned over to beets. 

A sugar scarcity in Sweden has so alarmed the Government that it has guar¬ 
anteed a good price for sugar beets, unrestricted to the quantity grown. Now the 
beet growers, certain of an ample remunei-ation, are extending their sowings, so 
Sweden can look forward to a bigger production in 1920-21. 

Though we foresee an improvement in the European sugar industry in the 
coming season, we are still very far from regaining the position which existed 
before the war. The continent will, taken as a whole, still require imports from 
other parts of the world for its very modest consumption, but the lowest depths of 
depression have certainly been reached and we hope that the year 1920-21 may be 
the first step towards a rapidly ascending output in the Continental beet sugar 
production. 
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The Economic Value of Antarctic Meteorology 
to Agriculturists. 

(From a Correspondent). 


Since the Expedition which Mr, John L. Cope, B.A., F.E.G.S., is about to 
lead to the Antarctic regions is of an up-to-date scientific nature, it is expected 
the result will be an early application of all the data of economic importance 
which are collected. 

With constant communication by wireless, Australia, South Africa and South 
America will be materially assisted in forecasting the weather for months and even 
years ahead. The result of this in relation to agriculture, grazing, and all food 
production is of the greatest value. It is well known that drought, heat waves, 
frost, extensive rains, and floods are intimately related to antecedent meteorological 
conditions far removed from regions affected. 

A comprehensive knowledge of simultaneous Antarctic conditions is absolutely 
necessary if the meteorology of the Southern Continents is to be usefully predicted, 
and so be of value to agriculture and aeronautics. Based on the observations of 
previous explorei-s we already have the groundwork and a starting point for useful 
research, but such data only tend to prove the urgent need for a more compre¬ 
hensive research, now made possible by the progress of science bringing about 
developments in aids to observation, such as the aeroplane, wireless telephony, 
sound ranges, etc. 

The utility of meteorological investigations depends largely on co-operative 
effort, and to forecast the climatology of any region it is necessary to have 
knowledge outside the district under special consideration. Over the greater part 
of the tropical and temperate zones our knowledge of meteorological conditions is 
more or loss complete, and practically accurate predictions of seasonal climatology 
are available for most countries within those areas. In Antarctica with the 
exception of some observations by the Aigentine Republic, data have only been 
available from the records of Expeditions spending one or two seasons at intervals 
on the Antarctic continent or drifting in South Polar seas. Considering the wide 
areas involved and particularly Australia, these records are quite inadequate to 
give a comprehensive picture of normal conditions, and more complete investigation 
has become a necessity. For it is generally admitted that we must look to the 
polar regions for an explanation of the great variations from year to year in 
rainfall and temperature over the South Temperate zone where British agricultural 
interests are predominant. 

Even with such incomplete information we already have, it has been possible 
to predict with comparative accuracy the probable seasonal rainfall of South 
America, the temperature of the South African plateau, the intensity of the Indian 
monsoon and the height of periodic floods, the forecasts being based on previous 
observations of atmospheric conditions in the Sub-antarctic and Antarctic regions. 
The probable conditions in Australia might also be anticipated if observatories 
were established in the Boss Sea area. With wireless communication, not only 
weekly predictions of comparative accuracy, but seasonal forecasts with pi-actical 
certainty would be available. 

Most scientific investigations, and particularly meteorological ones, have not 
in the past appealed to the practical man to whom accurate weather forecasts are 
of most importance, but to-day when a fair percentage of the men directly 
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connected with agriculture have had a more or less scientific training and realise 
the value of chemistry and physics as applied to their concerns, it will not be hard 
to enlarge the already established fact that Sub-antarctic and Antarctic meteorology 
is of the utmost importance to all southern countries. ^ 

Mankind were slow to avail themselves of the advantages and conveniences of 
the products of scientific investigations; new-fangled notions were for those who 
could afford to sacrifice the surety of the well known methods of their forefathers, 
but now, when scientific research has produced such practical advances as “ dry” 
farming, fertilizers, forced productions, telephones, wireless communication, 
aeroplanes, anti-toxin, X-rays, etc., it is easier to go one step further and take 
advantage of the knowledge of physical and meteorological conditions which may 
be collected by a few observers placed in remote regions. 

In this age of necessary mass production, men, particularly food producers, 
cannot afford to waste their labour or to fail to take advantage of knowledge which 
would enable them to produce in greater quantity with greater ease. A reliable 
forecast of temperature and percentage of cloud, for instance, is of the utmost 
importance to those concerned with crops depending on the rise and fall of rivers. 
Cloud forms even failing to precipitate have a tremendous influeUce on such 
phenomena, affecting as they do the surface temperature and evaporation. How 
often has it been that sugar, corn, rice, and other planters have only half their 
areas planted when a season at first apparently normal develops into an extra- 
ordinaiy favourable one ? And how often have many acres of crops been planted 
to flourish during a few weeks oi apparently favourable weather, only to be blighted 
in the following weeks of drought ? 

To read the weather signs is no longer a speculation, it is an established fact, 
proved by observed relation between conditions in South America and those lower 
latitudes which show that the winter rains in Chile and the height of the rivers in 
Argentina depend on the height of the barometer in the Southern Pacific. 

That some definite relation exists between McMurdo Sound, and Australia 
and New Zealand is shown by Dr. Simpson’s obseivations while on Scott’s 
last expedition. Thus 1903 the coldest year recorded at McMurdo Sound was a 
wet one in New South Wales and Victoria, while in 1912 the highest mean tempera¬ 
ture in McMurdo Sound was characterized by drought in Australia. In June 1903 
when the highest mean pressure (relative to the normal) was recorded in 
McMurdo Sound, Mr. H. A. Hunt, Commonwealth Meteorologist, reported 
in his ‘‘Bainfall of Queensland” with regard to June 1903: “A little rain 
fell over the southern districts, but totals were below the average generally 
(except on the ‘ Peiiiiibular ’ north from Coen).” 

Again in 1912 when the lowest mean pressure was recorded in McMui do 
Sound he says with reference to Queensland: “Phenomenal rains fell, probably 
the heaviest rain experienced in the State. Totals were above the average through¬ 
out.” Many other instances could be supplied, but data as yet cover too short a 
period to predict with certainty the relative conditions. 

In conclusion we may express the hope that Australasia will certainly take 
advantage of the tremendously important knowledge of meteorological conditions 
to be collected by the British Imperial Antarctic Expedition as to be prepared to 
give the venture material assistance. The headquar^.ers of the Expedition are at 
66, Victoria Street, London, S.W. 1, to which address any communications or 
contributions should be directed. 


265 



The British Indian Sugar Industry. 

Pinal General Memorandum of the 1919-ao Cane Crop. 

An ojfficial Memorandum based on reports received from provinces containing 
99 per cent, of the total area under cane cultivation in India was published on 
February 19th at Calcutta. 

The total area sown is estimated at 2,667,000 acres as against 2,884,000 acres 
last year, or a decrease of 7 per cent. The total yield of raw sugar {jgur) is estimated 
at 3,001,000 tons as agaiivst 2,370,000 tons last year, an increase of 27 per cent. 
The average yield per acre in lbs. worked out at 2,521 lbs. as compared with 
1,841 lbs. in 1918-19. The season has on the whole been favourable to the crop. 
Details of the provinces are summarized below 

United Provinces [52*5 per cent, of the total area under sugar cane in British 
India).—The total area sown amounts to 1,414,000 acres, as against 1,644,000 
last year, showing a decrease of 8 per cent. The total yield of gnr is estimated at 
1,453,000 tons, as against 987,000 tons last year, or an increase of 47 per cent. 
The rainfall on the whole was deficient, November being practically rainless, so 
the yield was, in consequence, reduced to some extent as compared with the 
normal; and it is estimated at 90 per cent, as against 55 per cent, last year. 

Punjab [16*i per cent, of the total area under sugar cane in British India).— 
The area was finally returned at 480,000 acres, which is 1 per cent, above last 
year’s area. The yield is estimated at 420,000 tons, which is 40 per cent, above 
that of last year. The season has been generally favourable. Heavy rains in 
July and August benefited the crop, and very little damage was caused by the 
subsequent scarcity of rain. The yield was normal or above normal every¬ 
where. 

Bihar and Orissa [10'7 per cent, of the total area under sugar cane in British 
India),—The total area planted is estimated at 297,000 acres (22,000 acres being 
in the Orissa and Chota Nagpur Feudatory States), which is almost the same as 
last year’s area. The total yield is estimated at 330,000 tons (12,000 tons being 
in the Feudatory States), which is 17 per cent, above that of last year. The 
weather conditions have been generally favourable, though some damage was 
done by excessive rain and floods in places. 

Bengal [8*8 per cent, of the total area under sugar cane in British India).— 
The area is estimated at 218,000 acres, as against 219,000 acres last year. The 
yield is estimated at 256,000 tons which is 15 per cent, above the yield of last year. 
Insufficient rainfall at planting time retarded germination in places, but subse¬ 
quently up till September the weather conditions were generally good, although 
some damage was caused by excessive rain in parts of a tew districts. The 
cyclone in Eastern Bengal did some harm to the crop in places. Lack of rain since 
the beginning of October has also tended to affect what was otherwise a good 
season. 

The total quantity of raw sugar [gur) likely to be obtained from the juice of 
date palm is estimated at 101,000 tons as against 98,000 tons last year. The total 
quantity of gnr in the province from all sources is thus estimated at 357,000 tons, 
as against 321,000 tons last year, or an increase of 11 per cent. 

Madras [Jj. per cent, of the total area under sugar cane in British India).—The 
area planted is estimated at 91,000 acres, which is 26 per cent, below last year’s 
area. The decrease is fairly general and is attributed to shortage of water at the 
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planting sesson owing to the abnonnally low rainfall in 1918.' The high price 
of oilcakes and the deficiency of indigo refuse, which are the two chief manures 
for sugar cane, also tended to discourage cultivators from raising it. The yield is 
estimated at 261,000 tons, which is 8 per cent, above the yield of last year. 

Bombay and Sind {2*9 per cent, of the total area under sugar cane in British 
India.)—The area is estimated at 77,000 acres (27,000 acres being in the Indian 
States excluding Baroda), which is 37 per cent, below last year’s area. The 
decrease is due to the deficiency of water supply in wells and canals at the time of 
planting consequent on the drought of the previous year. The yield is estimated 
at 180,000 tons (57,000 tons being in the Indian States) which is 26 per cent, below 
the yield of last year. 

Assam {I*S per cent of the total area under sugar cane in British India).— 
The area is estimated at 31,000 acres, which is 6 per cent, below the area of last 
year. The yield is estimated at 28,000 tons, the same as that of last year. The 
weather conditions continued favourable after the issue of the first forecast. The 
rainfall from September to November encouraged the growth of the crop, and the 
outturn is estimated to be normal. 

North-Western Frontier Province {VSper cent, of the total area under sugar 
cane in British India).—The area is estimated at 34,000 acres, which is 8 per cent. 
})olow the area of last year. The decrease is due to the lack of rain and insufficient 
water in the canals. The yield is estimated at 43,000 tons, which is 43 per cent, 
above last year’s yield. 

Central Provinces and Berar {0*9 per cmt. of the total area under sugar cane 
in British India).—The area planted amounts to 22,000 acres (1,000 acres being in 
Berar), which is 27 per cent, below last year’s area. The shrinkage is due to lack 
of water supplies. The yield is estimated at 26,000 tons (2,000 tons being in 
Berar), which is 7 per cent, below last year’s yield. The seasonal conditions were, 
on the whole, generally favourable. The average outtuni for the provinces as a 
whole is estimated at 109 per cent of the normal. 


Imfokts of Sugah into India, April to March. 


Couiitiies and Grade 

1916*11 


1917*18 

1918-19 

1919-20 
(10 months) 

Tons. 

BefIKBI) (16 P.S. ANJI abovr). 

Japan . 11,575 


Tons. 

4,469 

Tons. 

.. 402 

Tons. 

741 

Java. 

377,695 


363,716 

,. 363,074 

.. 77.180 

.. 282,669 

.. 18,280 

Mauritius . 

22,923 


31,992 

Austria-Hungary. 

,, 


35 

.. 

. . . . 

Straits Settlements... 

14,770 


61,012 

.. 62,130 

.. 16,916 

China (including Honar-kona).. 

5,862 


4,297 

2,888 

10,030 

Egypt. 

230 


1,816 

3,687 

.. 863 

2,673 

Other countries. 

146 


103 

266 

Total .. 

433.201 


470,513 

506,530 

332,454 

UnRKPINBO (15 D.S. AND below). 
Java. 




.. 337 

Philippines. 

6,900 

• • 

.. 

«• 

• • 

Mauritius . 

20 


155 

.. . * 

.. 

Other countries. 

2 

•• 

6 

4 

8 

Total .. 

6,922 

• • 

161 

4 

345 
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Report on Labour Saving Devices in Field and 

Factory/ 

By A. OARTLXY. 

Being keenly alive to the value of any mechanical contrivance no matter how 
small whereby labour may be saved in any field or factory operation,® a Com¬ 
mittee appointed by the Hawaiian Sugar Planters* Associatuiii sent a circular 
letter to managers of estates in Hawaii requesting particulars. Their replies are 
here briefiy summarized. 

Cane CuHivation. —Mr. James Gibb, Honolulu Plantation Co., stated that he 
had found it possible to save labour by (1) adopting the contract system in place 
of day work, chiefly in cultivating and harvesting ; (2) burning the cane before 
cutting ; (3) installing the bonus system, which deters labour from moving 
from one place to another, since it stipulates working 20 days a month ; (4) pro¬ 
viding nurseries for children, so as to free women who otherwise would have to 
remain at home ; (5) using tractors, instead of mule power, especially in furrow¬ 
ing, it being found that a 20 to 35H.P. tractor can pull 2 furrow ploughs that on 
irrigated plantations usually require 16 mules; and (6) delivering the labourers to 
the fields in motor trucks. 

Mr. John A. Scott, Hilo Sugar Co., wrote that he considered the 45 H.P. 
Holt caterpillar tractor, to be one of the greatest labour saving devices that have 
been introduced into the territory during the past few years. It is capable of 
hauling a 28 in. four-disc gang plough over 8 to 10 acres per day. It can be used 
for harrowing, and covers a spread of 25 to 30 ft. It is also employed to split 
out the stools, using a home-made heavy four-disc plough with subsoiler attach¬ 
ment, thus separating the stools into six pieces so that the roots do not interfere 
with future cultivation. 

He has also found the “ Trundaar,” a small tractor, of 20 II.P. at the draw¬ 
bar, to prove u very serviceable machine after some slight changes. It has been 
used for ploughing, harrowing, off-barring, and hauling, making it possible further 
to dispense with mules for hauling the lime, sand, fertilizer, etc., from the stone 
roads through the fields. It does the work of four or six mules and in much less 
time. 

After some modification the Avery stubble shaver has done vory effective 
work, saving the labour of many men. It is worked by two mules, and passes 
over the row of stools, shaving off all projecting canes one or tw^o inchaa below the 
surface, work which hitherto had been done by hoes. It covers four to five acres 
per day, more if the ground is fairly level; and it would take 20 to 30 men to do 
the same area. Moreover, it makes a clean cut, instead of shattering the stools as 
may happen when the operation is done by hoes. 

Mr. John T. Mom, Onomea Sugar Co., has also adopted the stubble shaver, 
as well as a number of other devices on his estate. His opinion is that a great 
deal more can be accomplished with the machinery and tools on Hawaiian planta¬ 
tions if they were used to their full capacity. For example, he gives the following 
figures showing the work during 177 days in 1918 and 1919 respectively, in which 
latter year greater advantage had been taken of labour-saving appliances : cane 
ground, 151,273 and 167,104 tons; sugar made, 16.923 and 19,322 tons, the diff¬ 
erence being 2,399 tons, or nearly one month's work. 

^ Summai’y of a Report presented to the Hawaiian Sugar Planters’ Association. 1919. 

* 1919, lav. 
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Milling. —Mr. William Searby, American Factors, Ltd., reported that 
Messrs. Krafft and Bossb of the Oahu Sugar Co. have been working on a novel 
method of handling the cane juice combined with the cush-cush as it comes from 
the rollers. The most approved system of maceration is to apply the entire amount 
of water to be U3ed to the bagasse before it enters the last mill of the train. The 
last juice expressed by the mill on account of all the water being applied at this 
point is very dilute, and this dilute juice is returned to the bagasse in front of the 
mill next to the last mill. The juice obtained from this mill is returned to the 
mill in front of it, the juice from the first mill and crusher only going direct to 
the clarification house. It is in handling this returned juice, and in obviating the 
necessity of separating the cush-cush from the returned juice, that this scheme 
has merit as a labour-saving device. It does away with all the moving parts now 
employed in juice screening, except a pump, the discharge from which is delivered 
on a distributor plate over the intermediate carriers between the mills spreading 
the diluted juice and the cush-cush evenly over the carrier. 

It is right to say, however, that this scheme has met with only partial success, 
the obstacle to better results being the lack of a suitable pump. Several trials 
have now been made with a pump that promises the solution to the difificulty of 
lifting the mixture of juice and cush-cush. If this really is so, the method will 
prove a labour-saving one, the advantages of which will be obvious to all mill men. 

Another labour saving device worthy of note is a device for the automatic 
regulation of the maceration water applied to the mills. It is the invention of 
Mr. August Kruse, ^ of Waimea, Kauai, and uses the rise and fall of the top roller 
to operate a valve controlling the maceiation water. It is a very simple arrange¬ 
ment, which, wlien once adjusted, works without any attention on the part of the 
operator, and applies a very uniform amount of maceration water, no matter to 
what extent the thickness of the blanket may vary when going between the rollers. 

Mr. Searby has also found the installation of travelling bridge cranes to prove 
great time and labour savers in the mills under his control, when it is required to 
change rollers and make repairs. Mr. F. F. Baldwin, Hawaiian Commercial and 
Sugar Co., reports a similar result. Ho uses 16-ton electric cranes, and in conse¬ 
quence is able to dispense with the services of 10 men. 

Clarification. —Mr. Baldwin also stated that he had converted his mud settlers 
from the intermittent to the continuous type, similar in operation to the apparatus 
of Colonial Sugar Refining Co., of Australia.® Two men have thus been eliminated 
at this station, while the character of the work has improved. 

Ceutrifugah. — Mr. F. M. Anderson, Paauhau Sugar Plantation Co., wrote 
that by installing four 40 in. machines in place of six 30 in. centrifugals he had 
eliminated one man every 12-hour shift. By installing a number of re-melting 
tanks and conveyors for the handling of the different grades of sugars under the 
centrifugals, Mr. Baldwin had been able to dispense with 12 men. Mr. John 
T. Moir, Onomea Sugar Co., said that formerly his low grades had to be dried, 
bagged, and elevated to the vacuum pan floor, whereas now they are handled by 
dropping them from the centrifugals into a mixer and working them along to a 
pump, which raises them to the desired place. 

Lastly, Mr. James Qibb, said that he was now using compressed air in place 
of manual labour for cleaning his effects and boilers, and for doing much of the 
general repair work in his machine shops. 

I Patent applied for, which should be issued shortly. 

• LSJ., 1919, 240 ; 1920, 231. 
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Jiftg fears ^90. 

From the Sugar Cane/’ Mayt 1870. 

Most of the articles contained in this issue were of ephemeral interest only. 
One that is worth of mention, howeyer, dealt with some early experiments upon 
the application of the diffusion process to the extraction of sugar from the cane. 
These experiments had taken place at the Aska Sugar Works, Madras, India, and 
some details are given from the report upon them by one Ferdinand Kohn, who 
at that time was engineer to this firm. Four cutting machines dealing with 70 
tons of cane per day, and ten diffusion vessels, had been installed. Few chemical 
data were given, and there appears to have been no difference between the purity 
of the diffusion juice and that obtained from the mills. An extraction of 95*4 per 
cent, of the sugar in the cane was realized; and it was concluded that *4he diffu¬ 
sion process is therefore capable of increasing the yield of the cane by 13 per cent., 
when compared with the very best practice of modern cane mills, and to increase 
the yield by 12 per cent, when compared with the average working of sugar mills 
in the greater number of sugar growing countries and colonies.” The dilution 
was 20 per cent. This German writer made the statement that the labour required 
in the whole process of diffusion was not greater than in mills crushing the same 
amount of cane, and also that the cane slices after extraction had the same value 
for fuel as the ordinary bagasse. He admitted, however, that the process was less 
expeditious than milling, and that the quantity of water required was consider¬ 
able, which latter disadvantage alone would prevent its adoption in some countries. 

WlDLiAM Abnot continued his “Notes from the Laboratory of a Sugar 
Eefiner,” dealing in this article with the “diseases” to which animal charcoal had 
been found by him to be subject under the conditions of working in those days. 
Deficiency of carbon was explained by him to be due to the obvious cause of 
oxidation, arising from faulty joints or slides admitting air into the kilns or 
coolers; or it might result from re-burning being conducted at too high a tem¬ 
perature, or again from the use of sugars containing a high proportion of sulphates 
or sulphites. Excess of carbon, on the other hand, was to be traced to insufficient 
washing, or to the use of water containing organic matter. Accumulation of iron 
oxide, a serious defect, was attributed to the action of sour washings on tanks, 
pipes, moulds, etc., and to a thorough system of painting with the avoidance of 
acid liquors as far as practicable was recommended. A high content of lime in 
the char was regarded as another “disease,” and for dealing with this irregu¬ 
larity “a more ingenious and trustworthy process than that of Beane’s could 
not well be devised.” Beane’s process* consisted in treating the char with hydro¬ 
chloric acid gas, whereby the calcium carbonate content could readily be reduced. 
Lastly this writer mentioned that at the time when he wrote refiners were using 
very low beet sugars containing a high proportion of sodium sulphate and chloride, 
the action of which salts on the char (unless very thorough washing was practised) 
was found to be very objectionable, since being fusible ^ey coated the grains. It 
Was urged, therefore, to avoid as far as possible such troublesome sugars. 

Several patents were noticed in this issue, three of which may be mentioned. 
A. Seyfbrth, * of Brunswick, protected a process of purifying sugar syrups by 
treating them in the vacuum pan with either dilute sulphurous acid or else sul¬ 
phurous acid gas. 100 parts of a syrup at 28 to 32® B6. (61*6 to 60® Brix) and 1 
to parts of sulphurous acid gas (as such, or in solution) were mixed together 
X Patent, 283 of 1964. > English Patent, 3756 of 1^ ~ ~ 
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in the pan, and concentrated to graining point, the excess of the acid being 
eliminated during the process of concentration. As the result, it was claimed, the 
syrup was improved in taste to an extent that cannot be obtained by applying great 
quantities of animal charcoal. M. ICEHY, of Mauritius, ^ disclosed particulars of 
his apparatus **for producing quickly and economically sulphurous acid and 
sulphites by the combustion of raw sulphur,” to which process allusion has 
already been made.’* M. Martin* claimed the use of aluminium fluoride for the 
clarification of sugar juices. Previous to adding this salt, 2 to 3 per cent, of a 
solution of potassium hydroxide was mixed with the juice, the result being that 
potassium, sodium, and calcium hydrofluoaluminates, are formed, and also alu¬ 
minium hydroxide, which reactions were said to effect acousideabledecolorization. 


Chemical Control Results of Java Factories, 1919. 

t _ 


Below are given the average results of mill data for 1919 obtained from 142 
Java sugar factories working under the Mutual Control, data regarding which are 
annually collated by the Java Sugar Experiment Station.< 


Cane ground, piculs .. 

Defecation. 

1,251,119 


Defecation' 

sulphitatiou. Carbouatatlon 
1,278,896 .. 1,364,987 

Cane ground, long tons. 

76,060 


77.738 .. 

82,972 

Sucrose in mixed juice, per 100 cane 

1119 


11-60 

11*82 

Sucrose per 

Press-cake. 

0-8 


1*0 

0-4 

100 sucrose 

Sugars . 

87*8 


86-9 

88-9 

of mixed ' 

Exhausted molasses. 

9-1 


9 6 

7-8 

juice. 

Undetermined losses .. 

2-2 


2-6 

2-9 


p Mixed juice . 

87-82 


87-62 

87-48 


i^ress-cako . 

1-74 


2-02* .. 

5-98 


Exhausted molasses. 

304 


3-29 

2-83 


Plantation white sugar 

— 


9-61 

9-70 


Sugar of 16-20 D.S. 

4*92 


— 

— 

Weight per 

Sugar of 14 D S. 

4-96 


— 

— 

100 of 

Second boilings.. • 

— 


0-29 

0-66 

cane. 

Molasses sugar .. 

0-11 


0-09 

0-12 


Black stroop . 

0-05 


0-04 

0-09 


Total, as standard niuscoTado 

10-24 


10 49 

11-02 


Standard muscovado, by Geer- 
ligs* formula . 

10-38 


10-70 

11-06 

1. Efficiency .. .. 

98-7 


97-9 

99-6 

Kecovered crystals in sugars . 

87-0 


86-8 

88-7 

Calculated crystal, per 100 sucrose of mixed 
juice. 

89-1 


89-4 

91-4 

Efficiency 

.... 

97-6 


97-1 

97-0 


Polarization. 

1216 


12-49 

12-84 


1 Fibre. 

12-98 


13-06 

12-99 


Polarization. 

404 


3-96 

4-06 

Bagasse .. 

Solids .. 

62-89 


62-98 

63-36 


Fibre . ... 

47-43 


47-79 

47-79 


Brix . 

16-29 


16-68 

16-02 

Mixed 
juice, • 

Sucrose . 

12*76 


18-13 

13-81 

Parity, apparent . 

83-3 


83-8 

84-3 

Polarization. 

12-66 


12-99 

13-36 


Eeducing sugars . 

1-13 


111 

1-03 


i French Patent, 86,493 of 1869. 

1919, 493^. 


•J.S./.. 19S0, 71. » French Patent, 87, 

* PresB-cake (syrup) 0'06. 


186 of 1869. 
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Bcfecation. 

8ul]»hltatlon. 

Carbonatatiou. 

Pre88*cake. 

1 Polarization. 

6-26 

5-38* 

.. 

0*79 

i Solids. 

37*68 

37*98t 

. • 

61-62 


/ Brix. 

16-86 

16*94 


13-93 

Clarified 

1 Sucrose . 

13-91 

14*41 

.. 

12*12 

juice.. 

1 Purity, apparent ,. .. 

86*0 

85*1 


87*0 

Polarization., .. .. , 

13*71 

14*27 


11*98 


r Brix. 

66-76 

54*04 


64*93 

Syrup .... 

J Sucrose.. .. . 

47*67 

46-21 


48*06 

1 Purity, apparent .. 

85*3 

86*8 


87-3 


Polarization ,, 

4710 

46*96 


47*43 

First 

f Brix. .. .. 

91*94 

92*32 

.. 

92*79 

boiling. 

\ Purity, apparent 

84*0 

84*2 

.. 

84-7 

Purity of first green molasses .. 

64*6 

65-1 

.. 

66 8 

Second 

1 Brix 

92-97 • .. 

93-44 


93-68 

boilings. 

1 Purity, apparent .. 

77*6 

77*1 

*. 

76*4 

Purity of second green molasses .. 

67-6 

66*7 


66-5 

Third 

Brix. 

94-62 

94-72 

.. 

95-23 

boilings. 

1 Purity, apparent 

69-0 

69-1 


70*3 

Purity of third green molasses .. 

49 6 

48-4 


47-2 

Fourth 

Brix . 

99-96 

97-79 

.. 

96-98 

boilings. 

Purity, apparent .. 

69-4 

69-8 

.. 

67-4 

Plantation 

j* Brix . 

99-90 

99 96 

.. 

99-93 

white 

Sucrose. 

99-80 

99-83 

.. 

99-82 

sugars. 

^ Polarization . 

99 60 

99-61 

.. 

99-59 

Kefining 

Brix. 

99*76 

— 


— 

sugars. 

Sucrose . 

98*68 

— 

.. 

— 

16-20 D.S. 

, Polarization. 

98*42 

— 

.. 

— 

Kefining 

Brix . 

... 99-69 

— 


— 

sugars, 

Sucrose. 

97-63 

— 

. • 

— 

14 L.S. 

Polarization ,. 

97*33 

— 


— 

Second 

boilings. 


— 

99*32 


99-30 

^ Brix.. 

Sucrose . 

_ ,, 

98*62 


98-69 

Polarization. 

.. — 

98-39 


98*27 

Molasses 1 

Brix . 

Sucrose. 

97-81 

86*61 

98-23 

87-79 

•• 

98-73 

88-10 

sugars.. 1 

Polarization . 

86*76 

86-91 

.. 

87-81 

Black 

Brix. 

96-63 

95-08 


98-70 

stroop 

Sucrose . 

82-23 

82-61 


83-96 

sugars.. ' 

r 

Polarization. 

81-88 

81*57 


83-36 

Brix 

91-93 

93-02 

,, 

91-67 


Sucrose. 

33-62 

33-32 


32*74 


Purity, apparent 

36-C 

36*8 


36*7 

molasses. 

Polarization ., .. 

29-48 

29*82 

.. 

30-11 

Purity. 

32-1 

32*1 

.. 

32-9 


Reducing sugars .. 

27-66 

28-39 


26-76 


Ash . 

9-96 

9-69 

.. 

9-22 


The Sena Sugar Estates, Limited, has heen registered under the English Companies 
Acts, with a share capital of £1,600,000 and a debenture capital of £260,000, to acquire 
the business ot the Sona^ugar Factory Limited, as well as the sugar plantations and 
factories held jointlv by that company and Hountjno & Co., Limited. Messrs. IloitNUNO 
& Co.f Ltd., have been appointed general managers and secretaries of the company at their 
London address. Laurence Pountney Hill, E.O.4. 

Press'cakc (syrup) 8*60. t Prcss-cake (syrup) 47’75, 
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American Commerce Reports.' 

The Java Suoah Industry. 

In some trade quarters it is not generally realized that Java is the third largest sugar* 
producing country in the world, ranking next to Cuba and British India. As the latter 
consumes all thnt it produces, Java ranks next to Cuba in sugar exports, actual production 
being about half of the Cuban output and approximately three times the production of the 
Hawaiian Islands. Compared with the Hawaiian industry, where there are about dO sugar 
centrals, Java has at present 186 producing mills with an average investment in plants or 
mills of from $300,000 to $500,000 each, or an aggregate very roughly estimated, of some¬ 
thing like $76,000,000, of which business America has had in the past a very small share. 
The industry in Java is older than that of Hawaii, and will probably not be much 
increased in the future, owing to the difficulty in securing further tracts of sugar land. 

Due to the density of population in Java, estimated now to be more than 30,000,000, 
the Government does not permit of large concessions of laud and will allow the use of any 
given tract of land for sugar production for only one year out of three, requiring that rice 
be planted for two years of the three. This necessitates a rotation of crops in three-year 
periods and continually reserves two-thirds of the available sugar land for the production 
of rice. This has been found to be a very wise provision, since even under the present 
system, the consumption of rice is greater than the production in Java in normal years, 
so that the country is somewhat dependent on the near-by rice producing countries for 
imports of the staple food supply. During the past year there was, in fact, considerable 
discussion looking toward the further restriction by Government of sugar cultivation in 
order that the local rice production might be increased. This proposal was eventually 
abandoned, however, in view of the importance and value of the sugar crop at the present 
time of great world demand and consequent high prices. 

'i*he s ugar mills are for the most part large, modern plants, although some of the 
labour-saving devices in common use in many other countries are not used owing to cheap 
and plentiful labour. There is now, however, a growing intf-rest in labour-saving appli¬ 
ances and machinery, due to the increased cost of labour and a certain amount of labour 
trouble which seems to be prevalent to-day in Java as well as other parts of the world. 
Java 8ui»ar growers are now, for the first time, coming to a realization of their rather pre¬ 
carious situation in depending so completely on unskilled labour. 

It would appear that the time for the introduction of labour-saving machinerj’ is 
rapidly approaching, and careful and systematic efforts by manufacturers in this direction 
should bring results during the next few years. Most of the estates are supplied with 
light railways operated with small light ears, but many still rely largely on bullock carts 
for bringing the cane to the mills and native labour in handling it. Many estates use small 
cars on the light railways, either pushed by hand or drawn by bullocks, while only a few 
have locomotive equipment. 

The transportation of cano is especially difficult here, because of the fact, above men¬ 
tioned, that planted areas are in small plats interspersed with plots of rice paddy, so that a 
plantation of 2,000 acres of cane is compelled to extend its transportation system over 
territory of three or four times that amount of land. Figuratively speaking, a plantation 
of 4 square miles of cane, where the longest haul would be about a mile if the mill were 
placed in the centre of a compact tract of that size, would require a long haul of more than 
2 miles if only a third or fourth of the land is in cane. Actually the difference is in many 
cases considerably greater than in the above hypothetical case, since the plats are not 
arranged with mathematical precision. A certain plantation, for example, of approximately 
4,000 acres under cultivation must haul the cano about 8 miles from some of its more distant 
fields. Since the plats are changed from year to year, much of the light railway must be 
portable. 

It is understood that the machinery and equipment of many of the mills bos not been 
maintained in first-class condition during the past few years, owing to the impossibility of 
securing supplie** from their former European connexions, although a small amount of minor 

1 Culled from “Commerce Reports,” pubUslied by the Department of Commerce, Washing¬ 
ton. In many cases tliose arc abbreviated here. 
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supplies has been obtainable from America. Since the Dutch East Indies and America are 
now for the first time really becoming acquainted with each other, considerable interest is 
being shown in American machinery and iron and steel products. Such materials must, in 
the near future, compete with European products and will be at a disadvantage in com¬ 
petition with them in dealing with customers who have definite knowledge of the utility 
and value of the latter, with which they have always worked. Americans, to successfully 
enter the field, must have a thorough knowledge of local conditions and must be prepared 
to prove to their prospective customers here that their goods are better, all things considered, 
than can be secured elswhere.—[TJ.S. Consular Report.] 

Spraying Outfits Rbcomm^ndei) fob Trinidad. 

A pamphlet giving details as to spraying outfits required in Trinidad in connexion 
with the cacao industry has lately been issued by Mr. F. W. Urxcb, Entomologist of the 
Board of Agriculture of the Trinidad Government. 

Mr. Urich recommends as spraying outfits for small estates a type of small hand 
pump, with agitator, delivery tube, and air chamber, also bamboo spray rod 10 to 12 ft. 
long, stopcock for rod, and angle nozzle with hole one-tenth inch in diameter, and one 25 
to 50 ft. length of hose with J in. bore. The pump may be mounted on a 10-gallon iron 
drum. Mr. Urich explains that such an outfit is self-contained, light, and easy to use on 
hilly as well as flat lands, lie says that all barrel pumps should be provided with agitators, 
and that as handles of pumps are frequently broken by carelessness in pumping, spare 
handles should always be at hand. The pre-war cost of such outfits was from J20 to J60, 
according to size of pump and number of leads of hose on barrel or drum. 

Mr. Urich recommends as spraying outfit for large estates a double-action pump 
mounted on a small platform for carrying about, two bamboo spray rods, 10 to 12 ft. 
long, two stopcocks for rods, two angle nozzles with hole one-sixteenth of an inch in 
diam., two lengths of hose of half-inch bore, each 50 ft. long. He states that any size of 
tank, barrel or drum may be used for the spray liquid, the size being regulated by the 
nature of the district. The pump should give good pressure, and when suitable Y pieces 
are used four leads of hose can be employed, but a slight fault is that the agitation of the 
spray liquid has to be done by hand. 

Mr. Urich, in his pamphlet, explains that strainers are one of the most important 
parts of any outfit, and the better a liquor for spraying is strained the better the pump 
will work and the longer it will last. All solutions should be strained twice: First, when 
they are being mixed, and, second, before they are poured into the spray tank, barrel, or 
drum. Careless straining means clogged nozzles and delay in work. A good strainer 
can be made out of any oblong box, the sides of which should bo sloping. The wire cloth 
forming the bottom of the strainer should be fastened at the angle, so as to allow the 
liquids to pass through better. The wire cloth should preferably be of brass, and the 
meshes should always be 20 to the inch. Only the best rubber hose, specially made for 
spraying, should be used. Ordinary garden hose should never be used, as it will not stand 
the pressure required for spraying. Couplings having hexagonal nuts are the only ones 
to use, so that an ordinary shifting spanner can turn them. Rubber or leather washers 
should be employed in all connexions and couplings. 

The rods used for spraying, Mr. Urich says, are generally made of brass or copper 
tubing with a bamboo covering. It is important that the tube be well secured in the 
bamboo rod, so that it does not turn when the fittings are being screwed up. The length 
of a rod should not exceed 12 ft. for average spraying on cacao estates. Longer rods are 
too heavy, and when the trees are very tall it is better to use ladders, as is sometimes done 
for pruning. 

Stopcocks are very important, as their use saves the spraying mixture when the outfit 
is being moved from tree to tree. An angle nozzle is the best kind for directing the spray 
to the underside of leaves, where most of the thrips occur. The hole in the disc should 
not exceed one-sixteenth of an inch in diameter; after long use the hole is apt to wear 
larger, when a new disc must be substituted. It is useful to have a pair of pliers, and also 
a shifting spanner, in connexion with spraying.—[Consular Report, January 9th, 1920.] 
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Formosa. 

Sugar Industry DevelopnientB. 

(Buitibu O0N6ULAR Rbpoht.) 

The present sugar season in Formosa has been somewhat late in opening 
owing to shortage of ooal at the mills caused by the inadequacy of transport 
facilities. One or two companies commenced the manufacture of sugar in December, 
but the majority did not make a start until well on in January. The sugar crop 
was so seriously diminished by the violent typhoon which swept over the Island 
late in August last that it was estimated the output of centrifugals would not 
exceed 4,380,000 piculs. Even this figure has, however, proved too optimistic, as 
the weather since August has been unfavourable, and recent forecasts do not put 
the production of centrifugals at more than 3,800,000 piculs (226,200 long tons), 
and that of brown sugars at 400,000 piculs (23,800 long tons). These figures 
indicate a serious falling off as compared with the 1918-19 season, the production 
of which amounted to 4,428,742 piculs (263,564 long tons) of centrifugals and 
500,000 piculs (29,761 long tons) of browns. 

The area under sugar cane, which was 258,325 acres in 1918-19, has de¬ 
creased to 236,269 acres in the present year. This decrease is directly due to the 
high price of rice, which renders it a more profitable crop for the farmers. Accord¬ 
ing to the local press, however, there is every indication that a larger acreage 
will be put under sugar for the 1920-21 season. The various new companies 
recently established have to find cane for their mills, and they are offering every 
inducement to persuade the Formosan farmers to grow cane instead of rice. 

The fact that no great anxiety is entertained regarding the future of the 
industry is evidenced by the large number of new sugar companies which were 
established during the past year. The most important of these, with their capital> 


were as follows :— 

Company. Capital. 

Yen. 

Japanese Development Co., Ltd. 10,000,000 

Shinchiku Sugar Manufacturing Co., Ltd. 7,500,000 

Yamato Sugar Manufacturing Co., Ltd. .. .. .. ... 5,000,000 

Asahi Sugar Manufacturing Co., Ltd. .. . 3,600,000 

Taichu Sugar Manufacturing Co., Ltd. .. .. .. .... 3,000,000 

Takasago Sugar Manufacturing and Industrial Co., Ltd. .. 1,500,000 

Ako Development Co., Ltd. .. .. . 1,000,000 


Another new sugar company, to be known as the Teitai Sugar Manufacturing 
Co., Ltd., is to be established with a capital of 1,000,000 yen ; while it is reported 
that the Ensuiko Sugar Manufacturing and Development Company is increasing 
its authorized capital by 13,750,000 yen to 25,000,000 yen. 

An interesting feature is the attention paid by Formosan sugar companies 
and Japanese capitalists to sugar production in the Netherlands East Indies and 
elsewhere in the South Seas. The Niitaka Sugar Company recently increased its 
capital of 5,000,000 yen to 10,000,000 yen, one of the objects being to engage in 
the cultivation of sugar, rubber, and copra in Java. The Taiwan Sugar Manu¬ 
facturing Company, the largest in the island, is reported to be now contemplating 
the establishment of a branch office at Bangoon in order to carry on sugar and 
rubber production. Probably the most important development in this direction is 
the foimation of a company to be known as the Japanese and Foreign Sugar 
Manufacturing Co,, Ltd. (Naigai Seito Kabushiki Kaisha), with an authorized 
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capital of 10,000,000 yen. The object of this undertaking is the cultivation and 
manufacture of sugar in Java, where a large Dutch company has been bought 
out. The Naigai Company are to pay 2,500,000 yen, and to put 1,000,000 yen 
aside for ordinary running expenses. These charges will be met with the paid-up 
capital of 2,500,000 yen, and debentures for 1,000,000 yen. The income is esti¬ 
mated at 2,426,000 yen, and the expenditure at 1,140,000 yen, including an 
allowance of 480,000 yen to meet the expected tax of the Netherlands East Indian 
Government on exported sugar, mentioned below. 

An entirely new departure, dating from the commencement of 1919, has been 
the importation to Formosa of Java sugar for re-manufacture in Formosa during 
the slack season. These imports during the first year of this movement amounted 
to no less than 74,677,217 kin, valued at 15,502,167 yen. 

The Government of the Netherlands East Indies is, it is reported, about to 
impose an export duty of 4*80 yen per picul on sugar. It will be interesting to 
observe how this duty, if imposed, will affect the recent tendency to import Java 
sugar for re-manufacture at the mills in this island. 


Publications Received. 


Industrial Uses of Fuel Oil. By F. B. Dunn. (Technical Publishing Coy., 
San Francisco.) 1916. 

The author claims that this book has been written by a practical man for the 
use of practical men, and a perusal of its pages amply confirms this. In these 
days when the use of liquid fuel is increasing and its value is well recognized 
a book such as this cannot fail to be of interest. The author principally confines 
himself to a consideration of the use of oils in furnaces where high temperatures 
are required, and for steam raising with various types of boilers, but the subject 
of the application of liquid fuel in internal combustion engines is not dealt with. 
Being American in its origin, it is natural that this book should treat mostly 
of the use of native oils either in a crude or refined state. After giving a com¬ 
parison of various grades of oils, and stating their economic value against coal, 
while presenting some important figures and tables, the question of oil storage, 
pumping, and boiler furnace arrangement is dealt with. A very important point 
in the use of oil as a fuel is its straining from foreign impurities and the actual 
type of burner used in the combustion of the oil. Two chapters are devoted to 
this. 

Among the many examples given of the application of fuel oil in industry, 
our readers will turn with most interest to the section on the use of oil as fuel in 
sugar manufacture. Unfortunately this subject is treated with brevity. The 
statement is made that planters would find it necessary to make radical changes 
in their plant equipment in order to take full advantage of modern improvements 
in furnaces designed to burn bagasse. “ Fuel oil came on the market and owing 
to ita low cost was most welcome to the planter.” The words italicised surely 
express the crux of the matter. There is no doubt that the application of fuel oil 
in the sugar industry, as in other industries, resolves itself into a question of 
locality and price. From the figures given, the quantity of oil used may vary 
from 1^ gallons to as much as 10 gallons in Mexico, per ton of cane treated. 

The book has many illustrations, diagrams, tables, and data of results of 
much interest, and the portions on Furnace Efficiency and Tests and Eeports are 
expressed with great clearness and with much detail. 
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Publications Received. 


Memorandum on Solid Lubricants. Bulletin No. 4, Department of 
Industrial and Scientific Besearcb. (H.M. Stationery Office, Imperial 
House, Kingsway, W.O. 2.) Price: fid. net. 1920. 

In 1917 the Lubricants and Lubrication Enquiry Oommittee was appointed 
to survey the field for research, and in the course of their work dealt with the 
question of solid lubricants. They have now prepared a Memorandum which is 
intended to be regarded rather as a summary of existing literature than as an 
authoritative statement based upon actual research. Among the matters discussed 
are: the characteristics and action of solid lubiicants; analyses and grading of 
lubricating graphites; hot bearings; methods of application ; and observations on 
some results obtained. » 


Volumetric Tests on Scientific Glass-Ware. (National Physical Laboratory, 
Teddington, Middlesex). 

A new building has been completed at the National Physical Laboratoiy for 
the testing of scientific glassware, and a bulletin is now issued in co-operation 
with users and manufacturers of such apparatus containing regulations relating 
to this work. The tests are divided into two classes, A and B, the first being for 
vessels intended to attain the highest accuracy required for scientific work, and 
the second for those designed to possess “commercial accuracy” only. The tolerances 
allowed in a few typical examples given in the bulletin are for the two classes 
respectively M 100 c.c. pipette, dt0*05 and ihO’OSc.c.; 100 c.c. flask, ih0*06 and 
±0*10c.c.; 60 c.c, burette, ±0*04 and ±0*07 c.c. 


A Prelimininary Note on the Behaviour in North India of the Firs 
Batch of Sugar Cane Seedlings distributed from the Sugar 
Breeding Station, Coimbatore. By T. S. Yenkatraman, B.A., Actingt 
Government Sugar Cane Expert, Madras. Bulletin No. 94 of the 
Agricultural Research Institute, Pusa, Bengal. (Calcutta: Superintendent 
Government Printing. Price, 8 Annas.) 


Second Hundred Notes on Indian Insects. Bulletin No. 89, Agricultural 
Research Institute, Pusa, Bengal. Compiled by T. Baiubrigge Fletcher, 
Imperial Entomologist, Pusa. 58 figures. (Calcutta: Superintendent 
Government Printing. Price, 28.) 


Report on the Progress of Agriculture in India for 1918-19. 186 pp. 

(Calcutta: Superintendent Government Printing. Price, 28.) 

Monthly Notes on Grubs and other Cane Pests (Second Series). By 
J. F. Illingworth. 1918-19. Bulletin No. 8, Division of Entomology, 
Queensland Bureau of Sugar Experiment Stations. 61 pp. 


In view of the expression of opinion by Sir Auckl and Gannas, till lately President of the 
Board of Trade, regarding the acceptance of advertisements of goods manufactured in late 
enemy countries, the Council of the British Association of Trade and Technical Journals (to 
which Association belong some 200 of the British trade and technical press organs) have 
carefully considered the whole position. They have now recommended members to adhere 
to the adopted polioy of the Association not to accept such advertisements for the present, 
in order to enable British manufacturers to recover their normal working conditions. At 
the end of 1920 the subject will again come up for consideration. 

>See also Circular of the Bureau of Standards, No. 9; 1914, 489. 
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CANE NOMENCLATURE IN ARGENTINA. 

To THE Editor, “ The International Sugar Journal/* 

Sir,—In an article entitled Agricultural Notes *’ in the February issue of your 
journal, your contributor refers to the nomenclature of canes in this country. He (Quotes 
from a Porto Rico bulletin the statement that the J.36 cane of the Argentine is not the 
original J.36 of Java, and indicates that the Tucum&n Station should clear up the mystery. 
In reply to this I would state that the matter was cleared up by this station a considerable 
time ago (see “ Revista Industrial y Agricola de Tucum&n,” Vol. VIII., pp. 196-214, 
Feb., 1918). In this article it was shown that the only cane known as J.86 in the 
Argentine is the POJ.36 of Java, and (incidentally) that the other Java seedlings in 
common cultivation in this country (POJ.213 and 228) are correctly named. 

The detailed descriptions of the Kavangire (Uba), Zwinga, and Yon Tan San for 
which your contributor asks were also published a year ago in the same journal (Feb.- 
Mar., 1919, p. 129). 

I do not know why the J.36 should have acquired the name J.66 in Porto Rico. As 
however, I am not acquainted with any Java seedling of that number, and as we un¬ 
doubtedly sent some Java seedlings to that country in 1916, it would appear that, through, 
the misreading of a label perhaps, what they refer to as J.66 is the POJ.36 from Tucumfim. 

As to the origin of the “Japanese” canes in Tiicumfin, the Kavangire cane was 
obtained by us from the Escuela Nacional de Agricultura de Tucumhn in 1908, they having 
obtained it on their part in 1907 from the Experiment Station at Campinas, Brazil, We 
obtained from the same source at the same time two other varieties, the Bambu de Tahandi 
and the Sm Nomhre 54‘ This latter cane was one whose label had been lost in transit 
between the Brazilian and the Tucumkn institution, and for that reason given the designa¬ 
tion No. 54 Nameleea (to translate the Spanish). The three canes mentioned were extremely 
similar in their appearance and habits of growth, and when Mr. G. L. Fawcett took up 
the botanical study of our varieties he was able to show definitely that they were one and 
the same cane. 

The Zwinga cane was imported by this station directly from Louisiana, where it is a 
well-known variety. 

The Yon Tan San was imported by this station directly from Formosa, being kindly 
sent us by the Department of Productive Industries of the Government of Formosa. It is 
described by them as a hardy cane, ** improved in Lioo Choo Island, giving heavy crop 
even in poor soil.** 

I am afraid I cannot agree with your contributor when he says that it appears im¬ 
probable that the Kavangire came from Japan, as in spite of the lack of indigenous 
varieties in that country, it is a notable fact that other canes of this same type have 
reached the American continent from Japan. The Zwinga, according to Dr. W. C. 
Stubbs (“ Sugar Cane,** p. 64, 68) was imported into Louisiana by Commissioner of 
Agriculture Leduc from Japan. Dr. Stubbs says of this cane, “ Its origin is unknown, 
as no mention of this variety occurs in any writings on sugar cane, and is perhaps not 
cultivated ehewhere than in Japan.'' The Yon Tan San, as we have said, was sent to us 
directly from Formosa, by the Japanese Government authorities there. Accompanying 
this cane was another variety, bearing the name Tek Chah, described in their letter as 
“ old cultivated variety, stand to storm, pest and insect damages,** which unfortunately 
did not germinate here, but which was undoubtedly of the same type of cane as the 
Kavangire and the Zwinga. These canes, it may be said, were sent to us in response to a 
request that they send canes which would be likely to do well in this region; from the 
correspondence I should assume that they represent the old type of cane cultivated in 
Formosa before the Rose Bamboo was adopted as the standard cane of the industry. Dr. 
H. 0. Prinsen Gebrligs in his book on “ The World*s Cane tiiugar Industry** states that 
“ the species of cane that was mostly cultivated (in Formosa) was a green variety that 
yielded little juice, but which had the advantage over the red type of never dying off, 
however much it was neglected.’* Both these points would indicate the Kavangire type; 
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the hardness and high fibre*content of these canes mean a poor juice extraction, especially 
in a primitive mill; the ‘‘ never dying off ** probably means that the stubbles were very 
resistent to root disease, of which, according to many, the so-called Mosaic disease is only 
a manifestation. 

I do not think, however, that our Japanese canes have the same names in Japan as 
here, as we have recently received a request from the Japanese authorities in Taihoku to 
send them both the Zwinga and the Kavangire. 

Yours very truly, 

Wm. E. Oboss, Director. 

Estacion Experimental Agricola, 

Tucum&n, Argentina. 


Chemical Coatrol Results of some Cuban 
Factories, 1919. 


The following figures have been sent us by a correspondent as illustrating 
chemical control results of some Cuban factories during 1910. At the same time 
since there is no “mutual control” among these factories, like is the case in Java, 
the figures are not strictly comparable and can only be taken as some indication 
of typical results. 

Sucrose in Sucrose in 



Extrac¬ 

tion. 

Macera¬ 

tion. 

Cane. 

Sucrose. 

Fibre. 

Sucrose in 
Bagasse, 
per cent. 

Juice, 
per cent. 
Sucrose Sucrose lu 
extracted. Cane. 

Sugars, 
per cent. 
Sucrose in 
Juice. 

1. 

80-97 .. 

17*37 .. 

10-93 .. 

10-48 

.. 3-01 . 

10-28 


94*04 . 

. 88*19 

2. 

79-82 

12-83 .. 

12-23 .. 

10 17 

.. 4-31 . 

11*26 


91-98 . 

. 92*48 

3. 

80-64 

18-90 .. 

11-86 .. 

10-34 

.. 3-68 . 

11-04 


93 17 . 

. 88-04 

4. 

83-76 .. 

22-68 .. 

13-63 .. 

9-30 

.. 3-39 . 

12-94 


94-92 . 

. 90*16 

6, 

77*26 .. 

17*60 .. 

12-67 .. 

10-90 

.. 4-24 . 

11-60 


91-66 . 

. 89*40 

6. 

76-29 .. 

8-60 .. 

12-93 .. 

11-30 

.. 3-86 . 

11-94 


92-34 . 

. 91*64 

7. 

78-08 .. 

16-68 .. 

13-63 .. 

11-60 

.. 4-18 . 

12-60 


92-42 . 

. 91-39 

8. 

79-60 .. 

17-10 .. 

13-27 .. 

11-33 

.. 4-39 . 

12-17 


91-71 . 

. 90-96 

9. 

77-20 .. 

16-61 .. 

12-42 .. 

11-20 

.. 4-66 . 

11-38 


91*62 . 

. 89-71 

10. 

79-88 .. 

16-23 .. 

13-09 .. 

10-66 

.. 4-23 , 

12-11 


92 62 . 

. 89*48 

11. 

76-76 .. 

16-72 .. 

13-24 .. 

11-03 

.. 6-72 . 

11-72 


88-49 , 

. 88*76 

12. 

74-76 .. 

6-78 .. 

13*15 .. 

11-30 

.. 6-62 . 

11-46 


87*07 . 

. 92*13 

13. 

79-57 .. 

14-30 .. 

12-96 .. 

11-26 

.. 6-18 . 

11*70 


90*28 . 

. 91-29 

1. 

Sucrose in 
Sugars, 
per cent. 
Sucrose in 
Cane. 
82-93 

Yield 

Sugar. 

9-44 

Normal Juice. 

Sucrose. Purity. 

.. 12-69 .. 80-46 .. 

Final Molasses. 

,--, 

per cent. 
Purity. Cane. 

33-64 .. 3-49 

Tons Cane 
Ground 
per hour. 
.. 112 

2. 

86-06 

10-83 

.. 14-09 


82-38 .. 

32-86 


2-67 

.. 60-2 

3. 

82-03 

10-26 

.. 13-69 


80-08 

34-97 


3*66 

• • 58 

4. 

86*67 

12-12 

.. 16-46 


82-40 .. 

36-81 


3-67 

.. 62 

5. 

82-00 

10-77 

.. 16-17 


82-40 .. 

29*93 


3*10 

.. 106 

6. 

84-63 

11-38 

16-86 


83-33 .. 

29*04 


3*04 

.. 62 

7. 

84-40 

11-92 

.. 16-30 


84-10 .. 

31-30 


3*40 . 

.. 116 

8. 

83-42 

11-63 

.. 16-31 


84-68 .. 

34-09 


2-80 

.. 63 

9. 

82-20 

10-63 

.. 14-75 


81-76 .. 

30*20 


3*70 

.. 84 

10. 

82*73 

11-28 

.. 15-16 


83-86 .. 

37*13 


3*44 

.. 62 

11. 

78-64 

10-81 

.. 16*60 


84-00 .. 

37*60, 


3*06 

.. 69 

12. 

80-10 

10-99 

.. 16-80 

• • 

84-60 .. 

36*30 


2*60 

.. 76 

13. 

82*36 

11-12 

.. 14-71 

• • 

81-90 

29*60 


3-40 

.. 68 
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Brevities. 


The price of U.K. patent upecifloations has been raised to Is. each, post free ; that of 
the IT.S. Bpecification is now 10 cents., post free. 


“Norit” decolorizing carbon, which at present is manufactured in Holland by a 
process the details of which are kept secret, will, it is stated, shortly be produced in 
Louisiana._ 

Dr. E. F. Akmstrono, author of “The Simple Carbohydrates and the Glucosides,” 
the third edition of which was recently published, ^ and an investigator of the first rank 
on problems connected with the chemistry of the carbohydrates, has been honoured by 
being elected a Fellow of the Koyal Society of London. 


Among recent company changes of sugar businesses are to be noted the convertinjj; of 
Messrs. Macfie & Sons, the well known Liverpool sugar refiners, into a private limited 
liability company; and the transfer of the business of the Antigua Sugar Factory to a 
limited company of the same name, the purchase consideration being £170,968 in shares. 
The offices of the latter company remain as heretofore at 18, Laurence Pountney Lane, 
London, E.C. 4. _ 

The Commonwealth of Australia has latelv revised its Customs Tariff; the new scale 
in many instances shows throe diifferent rates—a British Preferential Tari AT, an Intermediate, 
and a General Tariff. With regard to sugar, however, no distinction is shown in the three 
classes and the duties are, per cwt.; Glucose, Ss.; Cane 8ugar, 6s.; Invert Sugar and 
Invert Syrup, 68.; Sugar, not elsewhere included, lOs.; Golden Syrups and Sugar Syrups, 
not elsewhere included, Ss.; while Glucose is admitted free. The tariff' therefore differ¬ 
entiates against beet sugar to the extent of £4 per ton. 


Dr. F. W. Zekban, formerly chemist on the staff of the Louibiana Sugar Experiment 
Station, has been appointed research chemint to Messrs. Penick & Ford, Ltd., of New 
Orleans, the well-known firm dealing in molasses and syrups. Dr. Zbrban has recently 
carried out some particularly interesting investigations on the colouring Bubstaiices of cane 
products,^ and also upon the production of decolorizing carbons,** and his appointment 
should prove a decided acquisition to this progressive business. 


An Information Circular of the D.S. Department of Agriculture states that as the 
result of an investigation into substitute sugars it has found maltose to be the most promis¬ 
ing. National prohibition allows a considerablo amount of grain, which otherwise would 
have been used for the brewing of beer, to be utilized for the manufacture of this sugar. 
Malt syrup is stated to have much resemblance to maple syrup, and to be an excellent 
substitute for cane sugar, though its use on the table may not be so convenient. For 
cooking and baking purposes, and for some forms of candy manufacture, it is considered 
in some respects to be superior. It is now being used largely in baking and “ soft-drink *’ 
factories, its price being about 9 cents, per lb. It is characterized as “ an excellent whole¬ 
some syrup 01 delicious fiavour.^’ 


In regard to the supply of nitrogenous manures, it is of some interest to notice that 
steps are being taken by Messrs. Brunner Mond & Co., Ltd., and Explosives Trades, 
Ltd., to establish at Billingham-on-Tees, Durham, England, a factory for the production 
of ammonia synthetically from the air.^ The extent of the operation is shown by the 
fact that a capital of about £6,000,000 will he required ; and the process adopted is stated 
to be that generally known by the name of the German chemist, Haber. The demand for 
ammonium salts and nitrates in agriculture and other industries is sufficiently large to 
absorb the output of such a considerable installation as is projected, while in case of 
emergency it can be converted to war purposes. In connexion with the Haber process, 
which depends upon the combination of nitrogen and hydrogen at high temperature under 
pressare, it may be added that M. Geokobs Claud* * claims that it is possible industrially to 
utilize presspes of 1000 atmospheres and over, under which conditions the combination 
into ammonia takes place with such intensity that a very small apparatus is capable of 
considerable output. Whereas originally Haber could get only 0-33 grms. of ammonia 
per catalytic grm., M. Claude claims that he can obtain 10 grms. 


A 1919, 


26. * I.S J., 1918. 561; 1919, 180 ; 1920, 55. 81919, 86. 260 and 284. 

* The Times, April 22nd, 1920. * Comptes rendiis, 1920. 
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Review of Current Technical Literature.’ 

Ebcotery <)P the Akhonia evolved BvaiNO Clawipioation and Evaporation in the 
Bbbt Faotoky. (1) Franz Sterba, ZeiUchrift fur ZucherinduMtrie der Ceeho- 
slomkiBchen Mepublikf 1919^ 44^ No, 2t 9-10. (‘ 2 ) Ed,Donath, Ibid.^ 1919, 44 ^ 
No 9, 61-64- 

(1) That daring the clarification, heating, and evaporation of beet juice, a certain 
amount of ammonia is evolved is evident by its smell in the factory. Some may have 
originally been present in the juice in combination as salts; but its formation is mainly 
due to the action of the Itme on the a mine* compounds, as asparagin and glutamin, the 
salts of the corresponding amino>acide being produced while the ammonia is evolved with 
the steam and carbon dioxide during liming and carbonatation. It also results from the 
gradual degredation of protein substances during the heating and boiling of the alkaline 
juice. Since sulphate of ammonia now costs K. 1*2 per kg.® in Czecho-slovakia, it is cer¬ 
tainly of interest to consider whether it is not feasible to recover this valuable constituent, 
oven though it may pass into the steam in comparatively small quantity. 

(2) Begarding the amount that may be obtained from the juice, the figures stated by 
early workers are somewhat higher than those computed by investigators at the present 
day. Thus J. Rbiset® obtained 0*634 grm. (as NHs) on distilling one litre of expressed 
juice in the presence of alkali; and Leplay and Cuisinier,^ 0*77 grm. On the other hand, 
Mr. Donath treated three lots of expressed beet juice (it being impossible at the time to 
obtain diffusion juice) with 2, 3, and 4 per cent, of lime (calculated on the weight of the 
roots), and slowly distilled the liquid, finding 0 214, 0*3146, and 0*322 grm. per litre 
respectively, or 0*1004, 0*1480, and 0*1619 grm. of NH,i per kg. of roots. On the basis 
of these experiments, the amount of ammonia that might be obtained in a factory slicing 
6000 quintals (nearly 600 tons) of roots per day is 98*68 kilos. (217 lbs.) of ammonia, or 
382 7 kilos. (842 lbs.) of sulphate of ammonia; so that at the end of a campaign of 90 days 
the quantity of sulphate of ammonia from the clarification department would be nearly 
34 tons, the recovery from the vapours of the effect not being considered. 

Coming to the important question of effecting this recovery, it is suggested that the 
steam from the heaters and the carbonatation tanks might be drawn off by means of a fan, 
partially cooled to separate some of the water, passed over caustic lime to absorb a further 
quantity of the water, and the vapour (now rich in ammonia) sent through suitable towers 
or chambers for absorption by sulphuric or hydrochloric acid.® This part of the problem 
would l>e comparatively simple; but the matter of the treatment of the multiple effect 
vapours is rather more difiicult. In 1889, PoLEKE®took out a patent for a method of 
separating the ammonia from the vapour betiyeen the first and the second bodies of the 
evaporators, using sulphur dioxide, the ammonium sulphite condensing and gravitating, 
being later easily oxidized to the sulphate. Hudec'^ used potash alum solution, preferably 
in the form of a spray, obtaining thus a solution containing potassium sulphate and ammo¬ 
nium sulphate, and a precipitate of aluminium hydroxide. They claimed the recovery of 
2*18 kilos, of ammonia from 100 quintals of roots, or 47*2 kilos, in 24 hours out of a total 
quantity of 66*1 kilos, prestmt in the evaporator vapours. In recent years a process on 
the lines of Pbleke’s patent has been protected by the A.-G. der Chemischen Produkten- 
fabrik Pommernsdorf, of 8tettin, Germany, and Eobbrt Sieolbk, of the same place,® for 
the separation of ammonia from large volumes of gases or vapours; and attention is called 
to this pro(*ess as one of probable practical interest. Sulphur dioxide is mixed with the 

1 This Review Is copyright, and no part of it may be reproduced without permission.— 
(Editor, L6J.) 

’Assuming 1 krone to have the pre-war value of lOd., the cost of one ton of sulphate of 
ammonia would be about £51. 

^ Coniptes renduSt 1868, 190, 481. ^IHngl. Polyt. J., 1868, 482. 

® Vlbrau’s German Patent, 15,513 of 1881, dealt with a similar method of absorbing the ammonia. 

® German Patent, 52,885. f German Patent, 84,838 of 1895; Zeitich. Zuckerind, Bohm,, 19,339. 

® German Patent, 281,095; accepted December 12th, 1914. 
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steam from the oarbonatation tanks or tho multiple efieot apparatus, and the ammonium 
sulphite separated by drawing it into the casing of a centrifugal fan, a warm atmosphere 
saturated with moisture being continually maintained. Some ammonium sulphite may 
remain, and if desired the gases may subsequently be sent through a wooden tower packed 
with coke or wood charcoal, in order to effect a practically complete separation. 

Detbrio&ation of Raw Suoaus by Mould Spores. Nicholas Kopelqff, S. Byallf and 
Lillian Kopeloff, Journal of Induitrial and Bnginooring Chomiatry^ 1920^ 12, 
No, S, 256-257, 

W. L. Owen * has pointed out that moulds constitute the most dangerous group of 
micro-organisms causing the deterioration of raw sugars, sincq they have a strong invert¬ 
ing power, and are able to exert it in highly concentrated solution. Experiments carried 
out by the authors of the present paper lead to the conclusion that ** the factor of safety 
for sugars well infected with moulds would appear to be lower than is generally supposed.** 
They present evidence of the deterioration of sugars having factors from 0*08 to 0*29 ; 
whereas experience hitherto has generally indicated that factors less than 0*333 may be 
regarded as safe. Aapergillua Sydowi Rainier and A, niger exhibit the greatest effect 
in hydrolysing sucrose, and are closely followed by renieilhum expanaum. As in the case of 
other moulds, they are capable of exerting deteriorative activity in the spore as well as in 
the mycelial stage. Deterioration by moulds depends, not only upon the concentration of 
the film of molasses surrounding the crystals, but also upon the number of moulds present; 
and according to these authors, there is evidence that an increase in inoculum is respon¬ 
sible for an increase in inversion at any definite concentration ^ . . . .*’ 

Production of Alcohol prom Mowra (Mohwa) Flowehs. Anon, Bulletin of the 
Imperial Inatitute^ 1919y 17y No, 3, 401-406. 

Mowra flowers (the product of the Bassia tree, of which there are three species, B. 
latifoliay B, longifolta, and B. butyraeea) are rich in sugars, containing 3 to 17 per cent, of 
sucrose and 40 to 63 per cent, of invert sugar. They are highly valued in India as a 
food-stuff, the per capita consumption in the Central Provinces being estimated at 80 lb. 
They are also used for the preparation of a sugar equal in quality to date sugar and for 
the production of a spirituous liquor; while the seeds of the Bassia tree yield an edible 
fat, known as IIlip6 butter, which before the war was used in Germany and Belgium for 
the manufacture of margarine, soap, candles, etc.^ At the present time the greater 
portion of the crop of flowers is used for mowra spirit or daiUy which has an offensive 
butyraceous odour and is rich in fusel oil.^ B/ native methods, 1 maund (82^ lbs.) of 
dried flowers yield 2*12 gall, of proof spirit (2*88 gall, per cwt.); but in England it was 
found that over 6 gall, could be obtained per cwt. Formerly there was a considerable 
export of the flowers to Marseilles for use in making a cheap brandy; but about 1888 the 
French Government stopped the import, in order to protect the home grape industry. 

During the war interest was centred in the production ol acetone from Bassia flowers 
in India to supply the local demand in connexion with the manufacture of munitions, 
using a well known fermentation process by which the yield was nearly ten times that 
obtained by the ordinary method of wood distillation. It is pointed out in this article 
that it seems likely that the most profitable manner of utilizing the flowers would be as a 
source of an alcoholic motor spirit (of the **Natalite’* type), and it is stated that about 
90 gall, of 96 per cent, alcohol is obtainable from 1 ton of dried flowers.® Whether such 
a project would pay would depend largely on the cost of collecting the raw material, and 
on the quantity available. According to information supplied to the Inter-Departmental 
Committee on Alcohol Motor Fuel by the Director of Commerce and Industries to the 

i/./S.J., 1919, 335. > See also Jl. Agric. Beaearchy 1919, 196-209; 1920, 637-642. 

8 Bulletin of the Imperial InalittUe, 1911,9, 228; 1915,18, 342 ; also Imperial Institute Monograph 
entitled *‘Oil Seeds and Feeding Cakes'' (John Murray), London, 1916. 

*See Elswobthy, J. Sue. Chem. ind., 1887, 0, 23. ^ This appears to be an over-statement. 
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Nizam of Hyderabad, the total cost of coUeoting and drying the flowers and delivering 
them to a factory in the zone of growth amounts to 30s. per ton, ^ and it has been estimated 
that in the Hyderabad State there are already sufficient trees for the production of 700,000 
gall, of proof spirit per annum, ^ in addition to that necessary for the local liquor require¬ 
ment. 

Denatvrvd Aloorol. (1) P. de Somay. Bulletin de la SociiU det Ohimislet de 
Mauriee, 1919,10, M. 39, 32-33. (2) E. Haddon. Ibid., 1919, 10, BTo. 39, 34- 

(1) Owing to the scarcity of suitable denaturants (as wood naphtha) in Mauritius, it 
has been necessary for the Government in that colony to confine the sale of alcohol to 
certain firms only, but this restriction of distribution is causing considerable inconvenience 
to those requiring spirit for burning and other purposes other than consumption. In order 
to be able immediately to detect the addition of denatured alcohol to spirit intended for 
drinking purposes, it is proposed by Mr. de Soiinay to add to the more or less denatured 
product a certain amount of phenolphthalein. As every chemist well knows, this substance 
is colourless in an acid solution, but turns an intense crimson when the liquid is made 
alkaline, which coloration cannot easily be destroyed by the action of permanganate or 
animal charcoal. Ordinary denatured alcohol (which is slightly acid) might therefore be 
treated with, say, 2d grms. of the substance per hectolitre, and the cost would be only 
about 3 sous per litre; if this were done it would be capable of instant recognition 
either alone or in admixture with other spirits by the Inspector on the addition of a drop 
or two of a solution of alkali. (2) Mr. Haddon pointed out that he and his late friend M. 
Bonnin had previously proposed the use of phenolphthalein for the recognition of untaxed 
alcohol, but for certain reasons the Government had not taken advantage of the sugges¬ 
tion. He cited a reference^ showing that others had called attention to the advantages 
possessed by phenolphthalein. ** In fact, without changing its character, one may easily 
dissolve 1 grm. of this substance in one hectolitre of spirit; owing to the acidity of the 
medium the coloration does not change, though this amount is nevertheless sufficient to 
be recognized with certainty by the addition of a little caustic soda liquor, . . . while 
at the dilution indicated its ingestion has no harmful effect.*^ 

Mud Filtration in the Cane Factory. William Searby. Report of Committee on 
Manufaeturtng Machinery^ Hawaiian Sugar Tlantere^ AseoeiatiOHy 1919. 

An apparatus which supplies mud to the filter-presses at a constant pressure is the 
ideal arrangemont. Frolably the main difficulty in filtering at the present time is the 
pulsating delivery of the reciprocating pumps, the shock disturbing the layer, and com¬ 
pacting it, so that passage through it becomes no longer easy. There is also the possibility 
of this shock freeing the slime which has covered the fine particles of bagasse, allowing it 
to clog the cloths. Formerly the monte-jut with steam or compressed air was used 
to a great extent; but as its operation is intermittent and requires two apparatus for 
interrupted flow, and as the steam dilutes the juice and caramelizes the sugar, this type of 
lift has gradually been superseded by others. Centrifugal pumps give a steady pressure, 
but on account of the abrasive nature of the material they require constant repair. 
Gravity is often resorted to, the mud being pumped to a tank from which a sufficient 
pressure may be realized. Some claim that good results may be obtained with a head of 
20 ft. or so throughout the whole operation ; others assert that 20 lbs. is sufficient to fill the 
press, but that the filtration must be finished at 40 lbs. pressure to the sq. in.; while others 
again state that 40 lbs. throughout the whole operation is necessary. It seems that the 
method of commencing the process at a low and steady pressure to allow the cake to form 
completely without compacting too much, and finishing up at a high pressure, is most 

^ At the present time, in most districts in India at any rate, collection would cost vciy 
considerably more than this figure.—K d. LS . J . 

* See G. M. Ryan, Indian Foretter , 1918, ii, 302. 

* Bulletin de VAttociaiion det Chimislet de France^ 1900-01, 605. 
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advantageous. Supporting the cloth on perforated plates or on a wire screen is not 
necessary with the mud handled and at the pressures used at the present time in Hawaii^ 
though before the advent of the shredder and the gprooved roller the cloths were soon 
clogged up, making it necessary to use higher pressures with the result that the cloth was 
forced firmly between the ribbed supports. Now, however, the slimes are taken up to 
such an extent in the cake itself that only a small percentage reaches the cloth. 


Calculation or the “Commercial Cane Sugar” in Canr. IV, E. Appleby. 
Chemicalf Engineering and Mining Review (Melbourne) ^ 1919f 12, (October 6thJ, 
S3-S8, 

In the calculation of the “ commercial cane sugar " in the cane as prescribed by the 
Queensland Government for general use in that country, three determinations are involved, 
namely: (1) cane sugar (sucrose) in the juice by the polaiiscope; (2) total soluble solids 
by the Brix hydrometer ; and (3) fibre or insoluble matti r of the cane, by diffusion. 
According to a proclamation recently made the commercial cane sugar is calculated from 
the following values:— 


Total soluble solids in juice r= total soluble solids in the ( 

.100 —(6 +fibre) . 

Sucrose in the juice X --= sucrose in the cane. 


Total soluble solids in the cane — sucrose in the cane == impurities in the cane. 

o. . impuiities . , . . 

Sucrose in the cane — -^- = commercial cane sugar in the cane. 

Considerable time is demanded in such calculations, and if 20 or 30 samples per diem 
are analysed the figuring will be voluminous. Mr. Applehy therefore has compiled 
nomon or autocalculus graphs for facilitating the computation of these results, and the 
method he describes for doing this will be given later. 


Gaubohydkatbs op Fresh and Dried Vegbta«lp.s (Carrots, Potatoes, Cabbaokb and 
Turnips). R. George Falk. Journal of Indueirtal and Engineering Chemistry. 
1919, 11, No. 13, 1133. 

Vegetables were examined in regard to their content in sugars, before and after 
desiccating by the air-blast and vacuum processes, the following being some of the results 
(calculated on 100 parts of dry matter) obtained in the cases of carrots ' and potatoes:— 

Carrots. Potatoes. 


Tteducing sugars . 

Fresh. 

67-1 .... 

Dried. 
63*8 . 

Fresh. 

... 2*6 . 

Dried. 

... 2-9 

Hydrolysable sugars. 

35*1 .... 

31*9 . 

... 2-4 . 

... 2 3 

Dextrin and soluble starch 

2-7 .... 

3*7 . 

... 0*5 . 

... 0-5 

Starch (by difference) .... 

61 .... 

10*6 . 

. .. 94-6 . 

. .. 94-3 


New BAUM]fe Scale for use in Sugar Work. Fred. J. Bates. Facta about Sugar, 
1919, 9, No. $4, 470-471. 

It would certainly be more advantageous if the sugar industry generally were to adopt 
the Brix hydrometer scale ; but as the Baumc system is much employed, the question of 
the most accurate system of graduation must be considered. Hence the Bureau has 
re-oalculated the scale on the specific gravity determinations of Plato (regarded as the most 
scientifically correct), and has adopted the modulus 145 and the temperature of 20/20 C. 
This scale® has now been adopted by the Association of Official Agricultural Chemists as 
the official Baume scale, and all other tables not in accordance with it are to be eliminated 
from their publications. 

^ See also J. Busolt, Jl. Landw., 1916, M, 367*360, 361-362, who points out that the sugars in 
carrots are mannitol and dextrose. 

* I.S.J., 1918, 573. 
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AURAiaOBMBKT OP THB XJnITB OP THB MULTIPLB EfFBCT EyAPOKATOR FOR INCREASING 
THE RbOULARITY AND RaTB OF CONCENTRATION. FrUflZ Paullk, Zeiiwkrift 
fur Zuekerinduttrie der Ceehoalovakttehen Republika 1919^ 44 , No. 9, 64’S6* 

In enlarging the evaporation station, it may not infrequently happen that the plant 
is so arranged that body I consists of 2 or 3 units, and also that bodies II and III of the 
multiple effect are composed of 1 or 2 individual members, the juice inlet and outlet 
to each being usually separate. It often results that from one body more j uice is drawn 
than from the others, causing the density to vary in tbe units of the same body, an 

irregularity that unfavourably influences the course 
of evaporation. In the author’s factory at Unter- 
Cetno, CzecbO'Blovakia, there is a quadruple 
consisting of 3 flrst, 1 second, 2 third, and 4 fourth 
bodies. As the sketch shows, the juice enters body 
I at a, travelling acioss to the outlet A, from e to 
and from e to f. It passes along the connecting 
line through a regulating valve into body II; but 
in order to distribute the juice it enters through a 
ring haring a series of perforations. After 
leaving this unit, passes though a valve v to body 
III through an elbow, above which is flxed a round 
plate serving to divide tbe juice and send it up all 
the heating tubes. A valve v controls the amount 
passing into body IV, and here another circular 
plate regulates its delivery up the tubes. Thence it 
goes through over-flow pipes p into the second unit 
of the body, its discharge being regulated by the 
valve V. By such an arrangement, and by main¬ 
taining a low juice level, boiling can be carried on 
vigorously and regularly. Syrup leaving the last unit has a density of 36-36°B4. (64-66® 
Brix). It is pumped through a heater having a i^urface of 11 sq. m. (118 sq. ft.) to raise it 
to 80-86® C., and discharged into the pan supply tanks. It may be added that a very 
valuable device for observing the density is to bo found in Ryska’s apparatus,' which 
is'attached to the piping of tbe thick-juice pump. It enables hydrometer readings of the 
syrup passing through the line to be made at any moment both rapidly and conveniently. 


Determination op Sucrose iiy the Double Polarization Method, using Monochlor- 
ACBTic Acid as Hyduolybt. George W. Rolfe and L. F. Hoyt. Journal of 
Induttrial and Engineering Chemistry^ 1920^ 12, No. 3. 250-253. 

An objection that is urged against the ordinal y double polarization method, as elabor¬ 
ated by Hrrzfeld, is that the direct reading is taken on a slightly alkaline solution, and 
the inversion reading on a strongly acid one, the result of this altered condition being that 
the difference between the two readings is not duo only to the hydrolysis of sucrose but also 
to the change in the rotation of certain other optically-active constituents (invert sugar, in 
the case of cane products). A good deal of work has been done on the elimination of this 
source of error. Andrlik,^ for example, has proposed that the direct reading should be 
made in the presence of the same amount of hydrochloric acid as that used for inversion, 
adding urea to retard the hydrolysis of the solution while observing; but this method has 
been shown by Cross and others to be inapplicable when the laboratory temperature is 
high, as in tropical countries. It is now proposed to use monochloracetic acid as the 
hydrolyst, it having been found that at ordinary temperatures its hydrolysing power is 
very slight, while on heating in a boiling water-bath (under pressure) it is capable of 
effecting the inversion of the sucrose present. As is the usual practice, the normal weight 
of the sample is dissolved in water in a 100 c.c. flask clarified with lead acetate, made up 

A Zeitsch. Zuckerind. Eohm., 1908-9, 88, 378-379. 
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to volume* and filtered. In efi?eoting the direct reading, however, 60 c.c. of the filtrate are 
traneferred to a 100 c.c. flask, 16 c.c. of a 20 per cent, solution of monoohloracetic acid 
added, the volume completed to 100 c.c. with water, and the liquid polarized within 16 
minutes. In making the invert reading, about 60 c.c. of the solution containing the mono* 
chloracetic acid are placed in a 60 c.c. flask, which is closed tightly with a rubber stopper, 
and immersed in a boiling water-bath for 30 minutes. At the end of this time, the liquid 
is cooled rapidly to room temperature, allowed to stand for at least two hours, and polar¬ 
ized in a 200 mm. tube in the usual way, the factor 141*00 being used for the calculation 
of the sucrose content. This new method was shown to give results agreeing very closely 
with the double polarization process using invertase, though it gave figures appreciably 
lower than those found by means of the ordinary Herzfeld procedure. Its chief disadvan¬ 
tage appears to be the rather considerable time required; but this is less than in the 
invertase method, or in those modificntions of Herzfeld^s process in which inversion is carried 
out at room temperature.^ Another point is that if much lead acetate is used in clarifi¬ 
cation, and if the product contains much soluble salt, the hydrolysis is retarded somewhat, 
and it may be necessary to continue heating for about 60 minutes. ^Trichloracetic acid 
was tried; but found unsuitable, owing to the fact that the quantity necessary for 
hydrolysis at boiling point inverted the solution too rapidly in the cold. Moreover, it 
decomposed during the heating, giving off so much chloroform vapour as to burst the 
60 c.c. flasks. _ 

Kbpoht of thf New York Sugau Tradk Laboratory during lOlO.’^ Dr. C. A. 

Browne. New York Sugar Trade Laboratoryy Inc.y 70y Wall Streety Netv York^ 
Dr. Browne reports that a slight improvement was noted in the quality of the raw 
sugars tested during 1910, although the character of the product received in the latter 
part of the year was very inferior owing to its deterioration during storage. The average 
of the polarizations made in the years 1916, 1917, 1918, and 1919 were 96-3, 95*7, 95*4, 
and 96*6®. The loss from deterioration in 1919 was probably the greatest in the history 
of the sugar industry. That occurring during storage in Cuba alone, according to com¬ 
parative analyses made at the laboratory, is estimated at over $5,000,000, and when the 
deterioration in transit and in storage after delivery are taken into account, the total loss 
from this source in 1919 probably approximates 1 per cent, of the value of the Cuban crop. 
The question has been asked whether the laboratory is now employing the new value of 
the U.S. Bureau of Standards for the 100 ® point of the polariscope scale. According to 
paragraph 14 of the Rules and Regulations of the Sugar Trade Laboratory, the methods 
of polarizing sugars shall in all cases be those of the International Commission for 
Uniform Methods of Sugar Analysis, and until this Commission adopts the new value, no 
changes shall be made in the methods or standards employed by the Laboratory. 

Occurrence of Melicitosb in Manna and Honey. C. S. Hudson and S. F. 

Sherwood. Journal of the Amei'ican Chetnical Societyy 19S0y 42y 116. 

Melicitose, or melezitose, C^nHasOie 2 H 9 O, has been known for some time to 
occur in the manna of different trees* ^ This trisaccharide has now been found to be 
present in samples of comb honey from Port Royal, Pennsylvania, and from Maryland. 
An investigation by Dr. Edgar T. Whbukt^ discloses the fact that the bees collect a 
sweet fluid deposited on the twigs of the Virginia pine by a soft scale insect, or at other 
times by an aphid, this fluid, which contains much melicitose, being stored away by them 
in place of floral nectar. Analytical data relating to this type of honey are recorded, and 
a method for the approximate determination of the carbohydrate under discussion is 
described. It is questioned whether melicitose may not be present in the sap of most 
coniferous trees. 

1 Zeitech. Zuckerind. Bohm., 1906, 417 ; !.&/., 1911, 149. * LSJ.y 1913, 489. 

• For previous reports, see 7.S.J., 1915, 187; 1916, 286; 1917, 141; and 1918, 834. 

« See also Hudson and Sherwood. J. Amer. Chem. Soc.y 1918,10,1456. • Ibid., 1920, 12,126. 
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Solubility of Lactosb and its Bshaviouk towabds Acids and Alkalis. E, Saillard* 
Chimie et Indmirie^ 1919^ 2 , 1036-10S6, 

The solubility of lactose (anhydrous) at various temperatures (in kilos, of sugar per 
1 kilo of water) was found to be as follows, that of sucrose under the same conditions being 
given for comparison :— 

Tbmfeuatube, ®C. Lactose. Sucrose. 


21*5 

•. • • 

0*20 

• • • • 

2*06 

280 


0*24 

»*.. 

2*16 

88*0 


0.807 

.... 

2*84 

480 


0*421 

.... 

2*55 

57*0 


0*56 


2*78 

65*0 


0*77 

.... 

3*08 


Lactose is completely hydrolysed in 90 minutes when heated at 90^ C. with 10 per cent, 
hydrochloric acid, but is not appreciably attacked by 10 per cent, acetic acid. When it is 
heated at 90° C. with 1 per cent, sodium hydroxide solution, about 64 per cent, of the 
alkali is neutralized and 85 per cent, of the sugar is destroyed within 2 hours. 


Determination op Formaldehyde in Formalin Solutions. /?. H. Robinson, 
OhemiBt-Analyatf X9S0y 29^ April, 21-22. 

According to the method prescribed by the Association of Official Agricultural 
Chemists^ for the determination of formaldehyde in its solutions (as formalin), oxidation is 
effected by heating with hj’drogen peroxide on the steam-bath for 6 minutes, the formic 
acid formed being titrated with standard alkali, using litmus as indicator. This procedure 
has been found by the author to give inexact results, owing either to loss of formaldehyde 
while heating, or to incomplete oxidation in the time stated; but the following process 
is stated to be quite xeliable: 25 c.c. of N/1 ^odium hydroxide and 50 c.c. of hydrogen per¬ 
oxide are placed in a 200 c.c. Frlenmeyer flask ; and 1*5 to 2*0 grms. of the formaldehyde 
solution under examination added by means of a pipette, allowing its point to nearly reach 
the liquid in the flask. This mixture is set aside for several hours, preferably overnight. 
liHstly, the excess of sodium hydroxide is titrated with N/1 acid (I c.c.»30 02 mgrms. of 
DCHO), using purified litmus solution as indicator. It is important that sufficient hydro¬ 
gen peroxide be present; and this reagent should of course previously be neutralized, if 
necessary. 


Manufacture op Plantation White Sugar in Natal using the Gaubonatation 
Process. Anon. South African Sugar Journal, 1920, 4, ^o. 3, 217-221. 

At the factory belonging to Natal Estates, Ltd., in South Africa, about 16,200 tons 
of plantation white sugar were made last season under the supervision of Mr. Robert 
Campbell by the carbonatation process, operating upon ITba cane juice, the refractory 
nature of which is well known. Even with a partially complete equipment, satisfactory 
results were obtained, and it is claimed that a beautiful sugar very often equal to refined was 
produced ; that the recovery was increased by 6 per cent., compared with that realized by 
the defecation process; and that the work of the factory was easier than formerly, especially 
at the filter-press station, while the time required for boiling and.curing was notably less 
than before. It is also stated that the average increase in purity from raw juice to syrup 
was 3*06°, whereas under the defecation method it was only 0*38°, or at best 0*51°. Con¬ 
cluding, the anonymous author asserts that ** there seems no doubt that the carbonatation 
process will be ultimately adopted in Natal for the treatment of the Uba juices for cargo as 
well as for white sugars.** No particulars of cost are given, though it mentioned that 
** as limestone can be procured in large quantities and of excellent quality in this country 
(while sulphur has to be imported) the employment of the larger quantity of lime (about 
10 times that required in sulphitation) is possibly no disadvantage.’* 

J. P. O. 

I Journal of the AiBOciaiion of Official Agricultural Chemists, 1016, 2, No. 1, 17. 
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UNITED KINWDOM. 

Apparatus for the Prevention op Entrainment in Evaporators. Nicolas A. 
Helmer, of Sew York. 1S5,939 (5044). Date of application, February 28th, 
1919; convention date, April 26th, 1918; complete accepted, November 13th, 1919. 
(Seven figures.) See also U.S. Patent, l,S04i08t^. 

The apparatus described depends upon the 
principle that when vapour containing fluid par¬ 
ticles impacts against and travels along a fora- 
minated wall (not through it), the liquid is 
retained in the form of small drops by being 
caught in the meshes of the woven fabric. As 
the process continues, the capillary attraction 
which the retained drops have for other minute 
particles of the same fiuid touching them causes 
the collection of additional fiuid upon the fora- 
minated walls. The construction is such that a 
relatively narrow path for the vapours is pro¬ 
vided, in order to expose the greatest possible 
area of woven fabric. Referring to the draw¬ 
ings, vapour enters a casing 11 fitted at the top 
of an evaporator through vertical openings 20 
and passes between sheets 27^ 29 of the fora- 
minated material to openings 21 in an inner 
casing 12 arranged directly below the vapour 
outlet pipe. The sheets are passed over ribs IS, 
15 formed on the casings and arranged to pro¬ 
ject towards the openings 21, 20. The liquid 
collecting on the sheets falls on the inclined 
bottom 19 and returns to the evaporator through 
an opening 8. 


Manufacture of Glycekin from Sugar Products (Molasses, etc.) Vereinigte 
Chemische Werke Akt»-Ges., of Berlin, Germany. 138,099 (1841)- Ihite of 
application, January 20th, 1920 ; not yet accepted. 

Glycerin is obtained by the fermentation of sugar in alkaline solution in the presence 
or absence of a suitable catalyst. Suitable alkaline substances are ammonium phosphate, 
ammonium carbonate, sodium phosphate, carbonate, or bicarbonate, an amino, a salt of 
an amine, or iniEtures of these; whilst suitable sugar products are grape sugar, invert 
sugar, saccharified starc^h, maltose, and purified molasses or syTiip. Commercial yeast, 
yeast cultures, or other species of yeast may be used for fermenting, and food for the 
yeast may bo added to the liquid. Suitable catalysts are manganese sulphate and iron 
sulphate. For example, 200 grins, of sugar and 140 grm. of disodium hydrogen phosphate 
are dissolved in two litres of water and fermented by the addition of 50 grms. of commer¬ 
cial yeast at 30® C.; the liquid being afterwards decolorized by boiling with animal char¬ 
coal, filtered, evaporated, and the glycerin extracted by alcohol, which is then distilled 
off. The yield is stated to be 12 per cent, of the sugar originally present before concen¬ 
tration. The fermented liquid may be purified by lime, magnesia, or iron compounds." 

^Copies of specifications of patents with their drawings can be obtained on application 
to the following;—l/nited Kingdom: Patent Office, SalesIBranch, 25, Southampton Buildings, 
Chancery Lane, London, W.C.2 (price. Is. each). United SUUet: Commissioner of Patenit, 
Washington, T> C. (price 10 cents each). Fiance: L'lnipniiicrie Rationale, 87, rue Vlellle du 
Temple, Paris (price, 2fr. oo each). 

*7.5./., 1919, 627, 3 7.5./., 1919, 243, 340, 412, and 471. 
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OoNFBCTioNisRY Machineuy. National Equipment Co.» of Springfield, Mass., TJ.S.A. 
ISSjldS (^Si678Jy Date of application, September 15tb, 1919 ; complete accepted. 
In coating machines of the type in which chocolate is discharged upon the confections 
through a slot, the slot is kept clear from obstructions by scrapers traversing it during the 
the flow. _ 

Cocoa Pubparation made with Beet Juice. Paul Kestner, of Paris. 136,2105 
(14,970)* Date of application, September 14tb, 1918; complete accepted. 

Cocoa is mixed with beet juice, and concentrated and freed from disagreeable taste 
and odour by the process recently described.^ Vanilla, cinnamon, cloves, or other 
flavouring matter, may be added, and pari of the cocoa fat may be removed. 


Stahch Prkpabation. Lewis W. Goold and American Laundry Machinery Co.of 
Cincinnati, Ohio, TJ.S.A. 135,688-‘136,694* Date of application, November 
27th, 1918 ; complete accepted, November 27th, 1919. 


Utilization of Starch Kesidues for the Preparation of Glucose. Jean Effront 
and Auguste Boidin. 122,405 {131). Date of application, January 2nd, 1919; 
complete accepted, December 4th, 1919. 

In the present state of the staich industry, considerable quantities of refuse are pro¬ 
duced, which, in view of the small commercial value they possess, can only be utilized as 
animal fodder. They are therefore subjected to the action of liquefying diastases of the 
kind previously described by the inventors® using a temperature of 70°-86”C. for a peiiod 
of half to one hour in a slightly alkaline water, the starch being thus saccharified. After 
filtering and evaporating the liquid, a crystallizable syrup is obtained. 

Manufacture of Lactose. Geoffrey Martin, of the Co-operative Wholesale Society, 
Ltd., of Manchester. (1) 135,614 (10,692 j 21,833). Date of application 
November «28th, 1918, December 30th, 1918 ; complete accepted, November 28th, 
1919. (2) 136,069 (20.836). Date of application, December 13th, 1918 ; 

complete accepted, December 11th, 1919. 

In order to precipitate the proteins from the \vhey obtained in cheese-making, either 
mctaphosphoric acid, orthophosphoric acid, a mixtun^ of phosphate and acid (e g., sodium 
phosphate and acetic or hydrochloric acid), tannic acid, alum, mercurous nitrate, phos- 
pbotungstic acid, or magnesium sulphate may he added. Finally, the liquor is concentrated 
and the lactose allowed to crystallize out. 

Slaking Caustic Limb. Spoerri & Co,, of Zurich, Switzerland. 135,172 (26,354) 
Date of application, October 27th, 1919; not yet accepted. 

An apparatus is described for slaking large quantities of caustic lime by spraying 
with water in n rotary sieve contained in a drum. 


Evaporation of Fruit Juices for TTse in Jam am> riiBSERYK Manufacture. 
Barbet et Fils et Cie., of l*aris, France. 135,175 (27,401). Date of 
application, November 6th, 1919; not yet accepted. 

A multiple effect apparatus is described which is particularly applicable to the con¬ 
centration of grape, apple, and other fruit juices that have been treated with sulphurous 
acid. Thus, white grape juice is concentrated in one effect at, say, 76°C. to a syrup or 
honey for making jam, brandy or liqueur wines, or for any other purpose where an altera¬ 
tion in the flavour is unobjectionable; while the juice of black grapes for making led 
wines is concentrated in the other effect at 66®C., or lower, in order to prevent the 
coagulation of albumens or other changes of composition. 

1 I.S.J., 1920 , 116 . •I.S.J., 1919 , 266 . 
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UNITED STATES. 

Evapokatok. Emile Augustin Barbel, of Paris, Franco. Date filed, 

Juno 28th, 1916; patented, December 16th, 1919. (Six figures.) 

When the liquid to be evaporated is made to circulate through groups of closely 
assembled tubes, both liquor and vapour rise together, and their joint progress may take 
one or other of the following two modes of action :—(1) The movement in the tubes of 
those portions of the liquid which remain unevaporated is too slow in proportion to the 
rate of formation of vapour in these tubes, the masses of rising vapour forming progres¬ 
sively larger bubbles until finally the upper ends of the tubes are occupied by a central 
current ol vapour, while the interior of the walls is covered by a creeping or climbing 
film of liquid. This condition is not at all favourable to the rapid transmission of heat, 
since it means a slow movement of the liquid, (2) The rate of vapour formation is 
properly related to the volume of liquid passing through, and tho bubbles as they merge 
towards the upper ends of the tubes form a series of constantly rising individual masses, 
occupying substantially the entire cross-section of each tube and divided by horizontal 
masses of liqiiid which are pushed upwards by tho vapour like a series of pistons. It is 
one of the principal objects of this invention to provide apparatus in which the conditions 
of flow iniy easily bo conttoiled, thus enabling one to secure the maximum circulation 
and the maximum transmission of heat. 

In figure I, the heating drum to which tho steam is supplied is shown at 10^ the same 
having top and bottom plates at / f and IJ respectively. Some of tho vertical heating 

tubes are shown at 13, these passing in a com¬ 
pact group through the heating chamber so 
as to lead the liquid upward from the lower 
chamber to the overflow chamber 15, which 
is closed by u cover 16* As liquid and vapour 
rise into chamber 16 they pass together 
through a wddo lateral passage into the wide 
return tube IS. From this the vapour rises 
tow'ard the exit 19 ; while the liquid returns 
by the wide tube 20 to the lower chamber 14 , 
being joined on its way by a suitable volume 
of fresh liquid. It has been found by the 
inventor that the proper formation of vapour 
and liquid in the rising tubes 13 can be 
produced by suitably controlling the access 
of tho liquid to this lower chamber For 
this purpose, the tube 20 is caused to termi¬ 
nate in a horizontal portion i?/, opening down¬ 
ward into the lower chamber I 4 , this being 
done by a valve. This valve takes the form of 
a conical plate 22 upon a stem 23, by means 
of which, and a hand-wheel 24 , the opening 
may be made larger or smaller at will. In tins way, the pressure at the base of the 
tubes 13 may be regulated, and the desired speed of the ascending liquid may be secured. 

To ensure non-reversibility of circulation, tho top of the heating drum 10 is carried 
above the bottom of tho upper chamber 15, thus forming a circular channel around the 
drum 10. Further, the top of the drum 10 is sloped, either in a piano inclined towards 
the exit passage (as seen in figure 4), or in a dome shape (as in figure 1), It is also prefer¬ 
able to extend the ends of the pipes 13 above the top of the drum 10. 

Preferably, moreover, means are provided for the automatic regulation of tho pressure 
of live steam supplied to the drum 10, particularly when the bodies are combined in a 
triple or quadruple effect. I'hese means are shown in figure 4. At 28 is the admission 
valve, controlled by a float in the closed chamber 27, w'hich is placed over another closed 
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chamber ^6^ with which it communicates by a vertical tube (shown in dotted outline), 
reaching nearly to the bottom. There is a body of water within S6t more or less of which 
is forced up into S7 by the pressure of the live steam in the drum 10^ exerted through the 
tube 25 upon the body of the water. When the pressure in the drum 10 drops, the water 
rises in the lower chamber, the float moves downward in the upper chamber, and the 
valve 2B is operated to increase the supply of live steam. When, on the contrary, the 
pressure rises in the drum iO, the water rising under the float in 27 causes it to partly 
close the valve 2B to diminish the steam pressure. The three valves 20^ SO and 5/, com¬ 
municating with the overflow S2, make possible the variation of the effective level of the 
water in vessels 26 and 27, In a multiple effect battery, a single regulator suffices in 
connexion with one of the series (preferably the second or third), selecting one in which 
the boiling-point is 102 to 104°C. 



Lastly, the mode of connecting up bodies in a triple is shown in figure 6, The juice 
enters the first through the pipe SS ; passes to the second by the pipe SJ!^ ; to the third by 
the pipe 35 ; and is finally discharged through the valve $6 in the pipe S7, In this 
arrangement the regulator 26 receives the pressure from the second cell of the series 
through the pipe 25. Jt is thus possible to regulate the amount of liquid delivered to the 
first cell automatically by simply controlling the flow at the exit pipe by means of the 
valve 36. _ 

Revivification of Veoktaulb Decolorizing Carbon. Andrew Adams and Samuel 
S. Peck. 1^326,169. Date of application, July 16th, 1917; patented, 
December 30ih, 1919. 

Spent decolorizing carbon is revivified by allowing it to ferment, after which it is 
heated with a solution containing an eloctrol^^te, and washed. It is first placed in a wooden 
vat or tank ; water is added until its level is about 2 in. above the mass; and fermentation 
is permitted to proceed spontaneously, or may be induced by inoculating with a suitable 
quantity of the micro-organisms taken from a previously treated batch. Generally the time 
required is 4 to 6 days, but the period depends to some extent upon the nature and amount 
of the impurities to bo eliminated. Following fermentation, the mixture is transferred to 
an acid-resisting vessel, and diluted with three tiroes its volume of water. After adding 
sulphuric acid to the amount say of 6 per cent, of 60° Be. concentration of the carbon 
present, it is boiled for one hour. Enough sodium chloride may then be added to react 
with all the free acid present to form free hydrochloric acid and sodium sulphate, boiling 
being continued for another hour. Finally, tho carbon is filtered, and well washed with 
warm water. Other electrolytes may be used for the elimination of the unferroentablo 
colloidal impurities. __ 

Device for the Closing op Filter-presses. James Miller and George Fletcher & 
Co., Ltd., of Derby. 1,351^351. Date of application, June 3rd, 1919; patented, 
February 17th, 1920. See also U.K. Patent, 126^265.^ 


I 1919, 413. 
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HOLLAND. 

CARBOBiATATioa OP SuoA.K JuiCBS. CoTticUtts Asselbsrgs, of Breda) Holland* 39SS ; 

89c; group 16. Date of application, October ISth, 1919; accepted, 
July 2nd, 1919. (Two figures). 

A modification of the usual method of car- 
bonatation consists of passing the gas under 
pressure into the liquid contained in a long tube, 
any excess of gas being trapped by untreated 
juice in an upper vessel. Neither this system,' 
nor a similar one which was recently protected,^ 
however, is suitible (this specification states) in 
the case of juices of high lime content; while in 
the second process the formation of froth is a 
serious disadvantage. Satisfactory results are 
claimed by means of the inventor’s apparatus 
shown in the figure, consisting of U-tubes into 
which the carbon dioxide is admitted at IS and IS. 
Untreated juice enters the vossol 6 attached to 
the arm S ; is gassed at IS ; forced up into vessel 
6; and is again submitted to the action of carbon 
dioxide this time at 13 1 lastly passing into 7 and 
out through 8. Juice from the vessels 6 and 7 
is returned into vossol 5 through the pipes 9 and 
10. Excess of gas escapes through 14^ iJ, and 10 ; 
while 17 is a control tube. Tubes 1 and S are 
26 cms. in diameter, and 12 to 16 metres high. About 3000 litres per minute of juice goes 
through tube i, and about 2000 through S; so that about 1000 litres of partly carhonatatod 
liquor return along 9 to vessel o. 



UNITED KINGDOM COMPLETE SPECIFICATIONS ACCEPTED.® 

Filtbk Presses. P. W. Norman and Aluminium Plant and Vessel Co. 140,715 
{26,358). October 27th, 1919. 

Filter Presses, Worthington Pump and Machinery Corporation. 140,798 {8798). 
March 9th, 1918. 

Liquid Fuels. U.S. Industrial Alcohol Co. 140,790-140,797 {8790 -8797). October 
12th, 1917. 

Adhesive Manupacturb. M. O*Gorman and S. B. Schryver. 140,911 {9874). 
April 17th, 1919. 

Superphosphate Manuub Manufacturr. H. Jones and B. Newall & Co. 
140,915 {11,019). May 3rd, 1919. 

Continuous Vacuum Filter A. E. Alexander and United Filters Corporation. 
141,001 {2581). Decombor 30th, 1918. 

Canb Mills. J. Miller and Geo. Fletcher & Co., Ltd. 141,078 (11,107), 
August 8th, 1916. 

Dbliveuing Tablbts, Lozbnoes, Etc., in Oonprotionbhy Manupacturh. F. B. Behr. 
141474 (5809). September 26th, 1919. 

Aobino Spirits AND Alcoholic Liquors. A-Jarraud. 141,687 {9321). April 17th, 1919. 

PROCBSS AND APPARATUS FOR THE MANUFACTURE OP CoCOA AND ChOCOLATE. F, E. 

Whitham. 141,953 (13,819). May Slst, 1919. 

1 French Patent, 346,856 (of 1905). a German Patent, 289,644. 

a The date given is that of application. 
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Sugar Crops of the World. 

f Willett ^ 0raif*e BeUmaiet of (hope ie April 16th^ 19^0 ) 


United States—Louisiana. 

Harresting 

Period. 

• •Oot.-Jan. .. 

1919-90. 

Tons. 

103,202 

1918-19. 

Tons. 

260,802 

1917-18. 

Tons. 

217,499 

Texas... 

• • »» »> •• 

.. 

t. • 

. • 

Porto Bico .. 

..Jan.-June .. 

426,631 

362,618 

413,958 

Hawaiian Islands . 

..Nov.-July .. 

500,000 

538,913 

615,086 

West Indies—Virgin Islands ... 

..Jan.-June .. 

12,0U0 

9,000 

6,400 

Ouha... 

.. Dec.-June .. 

4,000,000 

3,971,776 

8,446,083 

British West Indies—Trinidad. 

.. Jan -June .. 

65,000 

47,860 

46,266 

Barbados .. .... 

• • >> • • 

70,000 

80,000 

65,230 

Jamaica..... 

• • *» • • 

50,000 

40,000 

84,800 

Antigua.. 

..Feb.-July 

12,000 

10,000 

9,409 

St. Kitts . 

..Feb.-Aug. .. 

11,000 

9,300 

8,846 

Other British West Indies... 

..Jan.-June .. 

10,000 

10,000 

16,746 

French West Indies—Martinique ... 

..Jan.-July ., 

22,000 

20,712 

20,881 

Guadeloupe.. 

• • >♦ • • 

31,000 

26,604 

30,382 

San Domingo ... 

..Jan.-June .. 

180,000 

158,309 

127,322 

Haiti. 

..Dec.-June .. 

5,000 

3,300 

.... 

Mexico .. 

• • f» »» • • 

85,000 

60,000 

40,000 

Central America—Guatemala .. 

..Jan.-June .. 

16,000 

13,441 

82,809 

Other Central America . 

• • »* • • 

20,000 

15,000 

10,060 

South Aineriwi— 

Domerara.Oct.-Dec. and May-June .. 

90,000 

107,660 

108,181 

Surinam .. . 

...Oct. Jan. .. 

12,000 

8,000 

9,739 

Venezuela, exports .. 

, ..Oct.-Dee. .. 

18,000 

16,000 

7,000 

15,000 

Ecuador. 

... Oct.-Feh. .. 

7,000 

8,000 

Peru . 


250,000 

260,000 

265,000 

87,609 

Argentina. 

...May-Nov. .. 

260,000 

187,000 

130,266 

Brazil . 

...Oct.-Feb. .. 

183,079 

148,958 

Total in America . 


6,441,833 

6,328,630 

6,671.732 

Asia—Brit. India (consumed locally) . 

...Dec.-May .. 

3,001,000 

2,370,000 

3,311,000 

Java (1920-21, 1,626,500). 

.., May-Nov. .. 

1,336,763 

1,749,408 

1,778,345 

Formosa and Japan. 

.. Nov -June .. 

300,000 

225,000 

416,678 

397,618 

Philippine Islands. 

... ,, ,, .. 

195,289 

216,260 

Total in Asia .. 


4,861,763 

4,730,376 

5,703,223 

Australia . 

.. .Juno-Nov.., 

176,000 

226,000 

325,900 

Fiji Islands.. 

»• • »i »> • • 

60,000 

80,000 

70,800 

Total in Australia and Polynesia... 


235,000 

306,000 

396,700 

Africa—Eg^pt (consumed locally) .,, 

... .Jan.-Jnne .. 

90,000 

82,000 

278,656 

79,450 

Mauritius .. 

....Aug -Jan... 

236,000 

249,000 

B6anion.. 


40,000 

50,000 

60,000 

Natal. 

...May-Oct. 

150,000 

144,000 

106,250 

Mozambique. 

•.. ,, .. 

60,000 

50,000 

60,000 

Total in Africa . 


666,000 

604,555 

634,700 

Europe—Spain. 

...Dec.-June .. 

3,000 

6,618 

7,089 

Total cane sugar crops . 


12,106,696 

11,976,078 

12,313,394 

Europe—Beet sugar crops. 


2,809,000 

3,697,499 

4,291,206 

United States—Beet sugar crop .., 

,... July-Jan. .. 

650,000 

674,892 

682,367 

Canada—Beet sugar crop ..... 

...Oct.-Doc. .. 

16,600 

22,309 

11,260 


Grand total Oano and Beet Sugar .Tons.. 15,582,096 16,870,769 17,898,717 

Estimated decn ase in the world’s production .. „ •. 788,673 .... .. • • 
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United Kingdom. 


IMPORTS AND EXPORTS OF SUOAR. 
IMPORTS. 



One Month ending 

Four Months ending 


April 30th. 

April 80th. * 


1919. 

1 1920. 

1919. 

1920. 

Unrbkinkd Sugars. 

Tons. 

Tons. 

Tons. 

Tons. 

Russia. 

.... 

• • • • 

• • • • 

.. 

Germany . 

.... 

4,029 

• •. • 

4,830 

Netherlands. 


.... 

1 

.... 

Belgium. 

.... 

.... 

.... 

.... 

France . 

.... 

.... 

.... 

.... 

Austria-Hungary. 

• •.. 

.... 

. .. 

.... 

Java ... 

28,689 

.... 

72,108 

162 

Philippine Islands . 

• •. • 

•. •. 

• •. • 

.... 

Cuba . 

64,603 

118,687 

164,693 

242,368 

Dutch Guiana. 

r . . . 

961 

Hayti and San Domingo .. 

. . . 

.... 

• ■ •. 

.... 

Mexico . 

.... 

.... 

.... 

.... 

Peru . 

3,276 

1,863 

18,590 

18,192 

Brazil . 

329 

646 

329 

5,779 

Mauritius . 

36,117 

16,082 

83,634 

95,407 

British India . 

1,540 

.... 

3,026 

Straits Settlements. 


. • • • 

.... 

.... 

British West Indies, British 





Guiana & British Honduras 

12,623 

22,140 

15,629 

37,188 

Other Countries .. 

1,032 

402 

1,325 

12,554 






Total Raw Sugars. 

146,569 

165,889 

357,270 

419,505 

Ubpinri) Sugars. 





Russia . 

.... 

.... 

• • • • 

•. >. 

Germany . 

.... 

“23 


125 

Netherlands . 

.... 

.... 

1,007 

Belgium... 

.... 

210 

.... 

712 

France . 

1 

1 

17 

2 

Austria-Hungary. 

.... 

.... 

.... 

19 

Java . 

1 9,236 

.... 

32,055 

7,420 

United States of America .. 

16,633 

8,685 

60,541 

64,432 

Argentine Republic. 

.... 1 

3 

7 

7 

Mauritius . 

472 i 

.... 

5,910 

.... 

Other Countries . 

614 

263 

851 

6,998 

Total Refined Sugars .. 

36,955 

9,076 

99,381 

80,724 

Molasses . 

8,733 

3 , 72.5 

42,139 

35,807 

Total Imports.. 

192,267 

178,190 

498,790 

536,036 


IfiXPOR^’S. 



British Rbfined Sugars. 

Tons. 

Tons. 

Tons. 

Tons. 

Denmark . 



.... 

«... 

Netherlands . 



.... 

2 

Portugal, Azores,and Madeira 




.... 

Italy . 


.... 

.... 

.... 

Canada . 

“n 


.... 


Other Countries . 

4 

315 

*98 

Foreign & Colonial Sugars. 

17 

4 

315 

100 

Refined and Candy. 


180 

132 

656 

Unrefined . 

1,581 

3 

1,650 

1,236 

Various Mixed in Bond.... 




Molasses ..... 

28 

432 

’ 44 

l*,26i 

Total Exports. 

1,626 

619 

2,141 

8,258 


Weights calculated to the nearest ton. 
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United States. 


(WilUtt ^ Gray.) 
(Tons of 2,240 ILs.) 

Total Receipts January 1st to April 22iid 
Deliveries ,, ,, 

Meltings by Eefiners „ „ 

Exports of Refined ,, ,, 

Importers* Stocks, April 22ad . 

Total Stocks, April 22nd. 

Total Consumption for twelve months .. 


1920. 

1919. 

Tons. 

Tons. 

1,045,116 

. . 939,425 

1,045,116 

.. 939,425 

982,000 

. . 841,000 

155,000 

110,000 

73,548 

109,915 

1919. 

1918. 

4,067,671 

.. 3,495,606 


Beet Crops of Europe. 


(WilUll 4" Oray^a Eatimatea to Aprxl 15th^ 19SO.) 


Germany.. 

CzechO'Slovakia, Iliingary and Austria 

France... 

Belgium .... .. 

Holland.. 

Russia (Ukraine, Poland, etc.). 

Sweden. 

Denmark .. 

Italy. 

Spam. 

Switzerland . , •... 

Bulgaria ... 


Harvesting 
Period. 
Sept.-Jan... 
Sept.-Jan... 
Sopt.-Jan... 

. Sopt.-Jan... 
. Sept.-Jan... 
,Sept.-Jan... 
Sopt.-Jan. . 
.Sept.-Jan.., 
Sept.-Jan... 
Sept.-Jan... 
Sept.-Jan... 
.Sept.-Jan... 


1919-20. 1918-19. 

Tons. Tons. 

760,000 1,411,900 

600,000 700,000 

166,000 110,096 

126,000 76,000 

230,000 173,436 

350,000 700,000 

160,000 127,467 

160,000 144,600 

160,000 100,000 

120,000 136,000 

4,000 4,000 

15,000 16,000 


1917-18. 

Tons. 

1,641,061 

668,260 

200,265 

131,000 

199,296 

1,028,580 

126,000 

136,800 

100,000 

134,966 

4,000 

22,000 


2,809,000 3,697,499 4,291,206 


United Kingdom. 


SlATEMlSNT OF ImFOUTB, ExFOKTS, AND CoNSUMrTJON OP Si OAll FOH FoUli MONTHS 

BNDiNo April 30th, 1913, 1919, 1920. 


IMPORT.S, 


Exports (Foreign). 




1913. 

1919. 

1920. 

1913. 1919. 

1920. 



Tons. 

Tons. 

Tons. 

Tons. Tons. 

Tons. 

Reflned .. .. 


.. 257,090 .. 

99,381 .. 

80,724 

379 

.. 132 

.. 656 

Raw . 

. 

... 320,077 .. 

:i57,370 .. 

419,505 

1,017 

.. 1,650 

.. 1,236 

Molasses .. .. 


.. 45,165 .. 

42,139 .. 

35,807 

91 

.. 44 

.. 1,361 



622,332 

498,790 

536,036 

1,487 

1,826 

3,153 






HOMS 

Consumption. 





1913. 


1919. 

1920. 





Tons. 


Tons. 

Tons. 

Refined .. .. 




. 247,800 


89,471 

87,036 

Refined (in Bond) in the 

United Kingdom 


. 232,735 


263,235 

220,405 

Raw . 

. 



35,307 


100,163 

113,608 

Molasses .. .. 




10,330 


18,541 

14,282 

Molasses, manufactured (in Bond) in United Kingdom . 

13,786 


24,796 

36,717 


Total 



. 539,958 


496,205 

462,048 

Ltii Exports of 

British Reftned . 


8,836 


315 

100 





631,122 


495,890 

461,948 
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Sugar Market Report, 


Our last Report was dated 12tli April, 1920. 

The Royal CommiBsion has made no alteration in the price of SOa, duty paid for 
Granulated, Crushed and White Pieces supplied for domestic consumption, hut owing to 
the further important advance in World’s sugar values, 160s. per cwt. duty-paid has 
been fixed as the maximum price for free ** sugar and for Government allocations to all 
manufacturers, jam manufacturers being now included. The announcement of these 
alterations was made on 19th April, and was followed by a lively demand, which quickly 
absorbed the small available balance of “free” White Sugar on the Spot at prices ranging 
from HOs. to I48s.; West India Crystallized descriptions were also freely contracted, up 
to 134s. being paid. Immediate demands having been satisfied, prices for the latter have 
eased off a few shillings per cwt. 

The rising tendency in the Cuban market has continued practically without inter¬ 
ruption, and the f.o.b. quotation, which stood at 16*00 cents at the date of our last Report, 
is now rather above 18*00 cents. Mr. Himbley has come into line with other statisticians 
by reducing his crop estimate to 3,925,000 tons. Private reports from tho Island 
suggesting a total of only 3,750,000 tons are not regarded seriously, although the early 
closing down of several factories, with results well below their own original estimates, 
tends to support the anticipation of a very disappointing crop. America, in her anxiety 
to acquire supplies, and not content with her large Cuban purchases, has bought largely 
from Java and the Philippines, whilst not despising small miscellaneous offerings from 
world-wide quarters. It is roughly estimated that recent sales of Java White Sugars to 
America approximate 160,000 tons, mainly for direct shipment over July, August and 
September, but comprising also some 20,000 tons for early shipment from India, out of 
existing stocks there. 

Business in the Java market has concentrated almost entirely on the American enquiry 
just referred to, prices paid by the U.S. having been recently well above those obtainable 
in other quarters. The earliest contracts in White Javus for Autumn shipment direct to 
U.S. wore effected on tho parity of about 868. c.i f., hut an advance to 1078. has since been 
recorded. For early shipments from India, principally May, sales aro reported up to the 
equivalent of Ills, c.i.f. l^atost advices from Java are strong, with nominal f.o.h. 
quotations as follows June 66*00, July 63 00, August 60*00, September 57*00 guildeis 
per picul of 136 lbs. English. 

I.iatest advices regarding the prospects of Eiiiopean Beet production for next ea.npaigTi 
afford hut little amelioration. From Czecho-Slovakia it is now reliably reported that an 
extension of sowings of from 6 per cent, to 8 per cent, may be reckoned upon, as against 
earlier anticipations of a rather substantial reduction. The hope is expressed that, with 
favourable weather, an exportable surplus of 4/500,000 tons may be attained, which, how¬ 
ever will he largely drawn upon by German-Austria, Jugo-Slavia and the Balkans 
generally. Mr. F. O. Licht speaks of an extended acreage of 40/60 per cent, in Belgium 
and 30/40 per cent, in Holland, and given normal weather, these increases should yield 
collectively an extra 160,000 tons. As regards Germany, private advices appear to confirm 
Mr. Light’s estimate of about 10 per cent, larger sowings, and a possible crop of 900,000 
to ,1,000,000 tons, which, it is claimed, will not suffice to cover home requirements. 

The urgency of continued Government control becomes more insistent as the general 
world position is revealed. Prices have reached such a dangerous level that market risks 
entailed and the onus of finance are too serious tube undertaken by the private trader, even 
to the extent of supplying a quite moderate percentage of the country’s needs. 


10 & 11, Mincing Lane, 
London, E.O. 8, 

7tb May, 1920. 


H. H. Hancock & Co. 
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INTERNATIONAL 

Sugar Journal. 


No. 25.8. 


JUNE, 1920. VoL. XXII« 


W* All oommuiifeatlofit to bo oddrofsod to ** The lutornotional Suoar Jounial«’ 
2, St. l>tttiftan'j,HiU. Undoii, B.C.8. 

WKT The Editors are oot rospontiblo for statemonts or opinions contained In artlelas 
wHIoh are signed, or the source of which Is named. 

Bdftori will be glad to consider any MSS. sent to them for Insertion In this 
Journal, and will endeavour to return the same if unsuitable; but they cannot under¬ 
take to be reeponenle for them unless a stamped addressed envelope Is enclosed. 


Notes and Comments. 

The Jump In Stfd:ar Prices. 

A shortage in the current Cuban sugar crop of at least a quainter of a million 
tons (Gtjma & Mejeb now put the probable total at 3,660,000 long tons) has had 
its natural results. Cuban sellers the last month or two have hardened with 
regard to their prices, and as a consequence the latter have risen till 25 cents per 
lb. has been touched. But Ameiica seems bent on getting sugar at any price, 
and as the consumer there is willing to pay even 38 cents (nominally Is. 7d.) per 
lb. for domestic sugar, it is not surprising that what sugar supplies are avail¬ 
able are going largely in that direction. THie Royal Commission for the Bugar 
Bupply have, we understand, secured all the sugar they set out to get for the 1920 
ration in this country, but they have not escaped the tail end of the storm and 
Rave had to pay more recently a price which, it is officially stated, would involve 
a loss for the current year of £20,000,000 to the Treasury if the last retail price of 
lOJd. per lb,, were continued. As the country has had enough of food subsi¬ 
dies by now, a further rise in prices has followed and sugar is now retailed at the 
following rates: Castor and Icing, Is. 2Jd.; Cubes and Loaf Sugar, Is. 2Jd.; 
Oranulated, Is. 2d.; Muscovados and Eaw Browns, Is., all per lb. But the 
public are warned that this is only a temporary expedient and mat further rises 
are in store, their date depending on how the Royal Commission’s profit and loss 
works out. For the moment Is. 9d. per lb. threatens to be a possibility in the 
near future. But the crux of the situation for this country will be when the 
negotiations for the next crops—those of 1920-21—take place. Here, unfortu¬ 
nately, the outlook is somewhat gloomy. The long drought, which has upset the 
calculations re the 1919-20 Cuban crop, is also affecting the growing cane for the 
1920-21 season, so there does not at present appear to be much prospect of any 
record harvest such as the Cuban planters would be only too glad to secure. The 
Java crop is also not up to expectations, and we understand that it has already 
been virtually bought up by British, Ameiican, and Eastern buyers. It is to 
these two countries that we and America must continue to look for our main 
sources of sugar supply; the other sources at most only eke out oui* demands. It 
is becoming incmsingly apparent that the supply is not going to be anything 
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like equal to Uie demand. Nor will it be lor some years to oome. The only 
point to be settled is: Is the United States going to take the lion's share of the 
yiaible supplies or will some restrictions be put on United States consumption P 

The fact is» so long as .we in this country are restricted by rationing to a 
limited stock of sugar, while in the States the public are free to bid any price they 
like to secure sugar, there can only be one outcome; the bulk of the sugar will 
go to America and will be attracted there not only from Oubsi and Java, but from 
erery petty source that manages to spare a quantity of sugar to export to the 
American market on such favourable terms. In this country the Government 
have seen fit to reduce the consumption to the present meagre level and keep it 
there rather than allow the country to spend an unlimited sum in importing dear 
sugar to the detriment of the rate of exchange. We have still to keep a tight 
hand on our imports so long as the exchange works so strongly against us. In 
America, on the other hand, no such necessity exists, and the Government have 
left the sugar market free to deal as it chooses, at whatever price that is quoted 
by the sellers, with the sole proviso, we believe, that no profiteering at the expense 
of the domestic consumer is to be countenanced. If the American Government 
continue to pursue this policy, then it would appear that all the world outside of 
the United States will have some difficulty in securing supplies of the next crop. 
But should they, on the contrary, inaugurate some form of rationing and so 
curb the excessive demand of their citizens for sugar, matters will be equalized 
somewhat and the rather scanty supplies will more easily go round. Europe, 
especially the United Kingdom, will naturally hope that such rationing may be 
possible in the near future, and reports have it that such a step is contemplated* 
The decision rests with the United States Government and people, but one can at 
least express the hope that while there is a world's shortage of sugar, it may be 
possible for the whole world to oome to some agreement to ration it out rather 
than let it be largely cornered by one or two nations. 

British and American Sugar Consumption: A Query. 

A writer to the Timet who remains anonymous but is accorded the large type 
given to important writers of communications in that journal just lately raised the 
question of the real sugar consumption in the United Kingdom and United States. 
His main object seemed to be to deprecate the spreading of * * questionable estimates 
of what the demand is likely to be” in those respective countries. He questioned 
whether it was actually the case that America's sugar consitmption during 1920 
was to be as high as 102 lbs. per head or 76 per cent, higher than our 68 lbs.— 
these being figfires that he had seen published. He desired information as to how 
these estimates were arrived at. 

He pointed out that the official figures for 1919 are for sugar gua sugar and do 
not include the sugar imported in confectionery, jams, tinned fruits, etc., and he 
suggested that to give a true picture of the sugar consumption of the two countries 
the sugar content of these other foodstufis should be added. For the purpose of 
comparison he takes the percentage of sugar in these foodstuffs as 60 per cent, and 
on this assumption he argues that in 1919 America's net import of sugar in ^ese 
forms was 8 lbs. per capita and that of the United Kingdom 14 lbs., in which 
case the total consumption of the two countries in 1919 would be nearer 98 lbs. and 
90 lbs., a difference of but 9 per cent. So why a 76 per cent, difference in 1920 P 
But the Timet writer fails to see that it is not a mere question of inclusion or ex* 
elusion of foodstuffs, for so long as we are varyingly rationed in this country and 
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I3i«y are iiot in Atneiioa, tliore is no basis of eoiii|»ansoii between the respeetive 
consumptioiis ia 1919 and those foreshadowed in 1920. It does appear probable 
that thanks to the more restricted rationing now in force as compared with last 
year we dhall not hare a greater per capita consumption in the United Kingdom 
than 50 to 00 lbs., whereas in America there are no restrictions on consumption 
and indications all point to a record demand being made by the American public, 
largely we believe owing to their increased resort to soft sweet diiuks. 

The one point of value this correspondent has raised seems to us to be the 
question whether the sugar imported in sweet foods should be accounted for in 
the estimates of oonsumption. So many factors enter into these estimates that it 
is difficult to be more than approximate in one’s oalculationB. Molasses for 
example (which the Times writer- erroneoudy assumes is equivalent to sugar, 
pound for pound) is not entirely used for dietetic purposes, being also employed in 
commercial manufaohire, e.p., in making alcohol, hootblacking, etc. Hence there 
are bound to be errors which it would be futile to attempt to eliminate. But it 
might be possible to ascertain bow mudi of the sugar entered as consumed in 
America actually gets shipped to Europe as the sweetening medium in canned 
foods. We take it that the American official figures of oonsumption only make 
allowance for re-exports of sugar qua sugar and do not attempt to account for the 
sugar gone out of the country in canned food. Some day when the world’s sugar 
supply is onoe more adequate, and oonsumption is free in both the United States 
and the United Kingdom, the question as to which has the actually bigger consump¬ 
tion may well hang on the point whether a proper calculation of the sugar contained 
in the exported or imported foodstuffs has been made* 

Meanwhile we note that the secretary of the British Manufacturing Con- 
feotioners’ Allianoe has been complaining in the press that while sugar-using 
manufacturers in this country are prohibited from importing sugar on their ojm 
account, there is no prohibition on the imports of goods containing sugar. In 1919 
no less than 94 per cent, of the confectionery exported from the United States 
came to this country, its value being $4,218,676. There certainly seems a legiti¬ 
mate grievance here. 

Australian Affairs. 

At a conference held in Sydney last March, attended by canegrowers, millers^ 
sugar workers, and representatiyes of the Commonwealth and Queensland Govern¬ 
ments, an agreement as to the price of sugar was arrived at and was subsequently 
submitted to Parliament, by the Prime Minister (Mr. HuaHSs). In the House of 
Bepreseutatiyes the latter made a statement with regard to the sugar industry in 
which he explained the conditions of the agreement. Either the Goyerment must 
come to some such agreement or else relinquish control of the sugar industry. He 
affirmed that owing to the increased cost of production, and the rise in wages which 
represented 80 per cent, of the additional cost, the price of sugar must be increased 
from £21 to £30 Bs. 8d. per ton for 94 per cent, net litre sugar. It was considered 
that the increased amount should be allotted as follows : £4 per ton to the sugar 
millers, and £5 68. 8d. to the oano growers on the basis of the existing price of 
£1 lOs. 6d. per ton of cane of 12 per cent. Commercial Cane Sugar contents* The 
agreement which is for three years was passed by the House. 

We learn that there was general satisfaction expressed in sugar circles in 
Queensland oyer the agreement; and as it is intended to distribute tbe increased 
price in a very fair ratio, the change will undoubtedly prove of substantial assistance 
to sugar people duringa very critical period. General satisfaction wasalso expressed 
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hj the oanegrowers at the retention of the Sugar Cane Prices Act, for which the 
representatiyes of the United Cane Growers Association were responsible. As the 
millers weie also satisfied, it would appear that Mr. Hughes has been pretty 
successful in appeasing all parties, while accomplishing a satisfactory business 
deal lor the Commonwealth. 

The Uba Cane. 

Much has been written recently on the origin of the Uba cane, especially by 
Dr. Barbek and Mr. NofiL Deerr. The former is satisfied that it is an Indian 
variety while Mr. Deerr inclines to the probability that the name originated in 
Brazil (whence the cane had penetrated from the Old World) and was merely the 
local term for a reed (vuha or vila). Now come two fresh stories, one from 
Brazil, and the other from Natal, which may throw some farther light on the 
problem, though we must refrain for the present from any attempt to reconcile 
the various conflicting views or to summarize the position. One account comes 
to us from an old and esteemed subscriber to our journal, Mr. Alfred J. Watts 
of Pernambuco, whose knowledge of Brazilian sugar matters is probably as com¬ 
plete as that of any other student of the subject. His contribution (given on 
another page*) should serve as some useful first hand knowledge in elucidating 
the origins of this cane, and may prove a corrective to certain very recent views 
put forward in other quarters. The other story (also given elsewhere in this 
number) has just lately been published by an anonymous writer in the South 
African Sugar Journal^ but it appears to be merely e variation of the story we 
gave three years ago in our pages,* taken from a Jamaica official bulletin, where 
the introduction of the Uba into Jamaica was made the subject of some historical 
conjectures. Still it is worth placing on record, as a link in the somewhat con¬ 
flicting chain of evidence. As this most recent Natal version takes tis back some 
35 years, it would seem as though the two accounts, the one collated by Mr. 
Harris of Jamaica and the one now published in Natal have a common origin ; 
both at any rate claim that the name “Uba” resulted from an undecipherable 
label that arrived in Natal from India. But the Brazilian origin Mr. Deerr 
supports® is much older; and Mr. Watts while doubting whether the name was 
ever derived from “viba” (a reed) shows pretty conclusively that quite 50 years 
ago there was a “Uba” cane grown in Brazil possessing the characteristics of the 
Uba as we now know it. Both Mr. Deerr’s conjecture, if it can be proved to be 
true, and Mr. Watts* evidence, would appear to dispose of the Natal version of the 
origin of the name. It seems hardly likely that the latter could be a coincidence, 
unwittingly and independently arrived at through the accident of a inisdeciphered 
label. Still it is just possible. 

While on the subject of this particular cane, it may be remarked that, accord¬ 
ing to our same contemporary, the Natal Estates, Ltd , have been experimenting 
for some years past with a sport of the Uba, first discovered on one of their 
estates. It has been cultivated carefully ever since and at the present time there 
are between 200 and 300 acres under cultivation. In appearance it is a purple- 
etriped cane, rather closer between the internodes than the Uba and if anything 
less fibrous. The can<»8 grow to about the same height and are inclined to be 
thicker than the Uba. The discovery in the opinion of our contemporary may be 
of considerable importance to the Natal sugar industry, as it is possible it may 
eupply a substitute for the Uba. The Uba has now been cultivated for many 
years in Natal and as little or no attempt at selection has been practised, the cane 
* Page 326. * I,S.J., 1917. 394 » 1918, 161. 
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has deteriorated; in eome parts of Znlnland it is becoming rather seriously at« 
tacked by disease,^and there is always the fear that some day an epidemic may 
sweep through the canefields with disastrous results. 

Although the description of this yariety is somewhat meagre and inoonclusiye, 
we gather that it is a very hardy and vigorous grower and more capable of with¬ 
standing drought and disease than the older established Uba. The sport was 
found in a field of second ratoons and actually owes its existence to the intelligence 
of an Indian cutter who noticed its peculiar markings and drew the attention of 
the management to it. Canes were propagated from cuttings from the stool thus 
found, till now, as above stated, nearly 300 acres are under cultivation. 

So far no separate crushing of these canes has been attempted, but the sugar 
content is said to be quite satisfactory. Later on, it is to be hoped, a full com¬ 
parison will be made with the standard Uba by means of the usual chemical data; 
this is a work that could best be undertaken by expert investigators, and the 
case only serves to emphasize ihe lack of that necessary adjunct to a sugar 
industry which at present holds in South Africa, a fully equipped sugar experi¬ 
ment station. 


Java Chemical Control Results# 

In our May issue (page 271) we gave the average results of mill data in Java 
during 1919; but it has been suggested to us that the first two lines of that Table, 
giving the weight of cane ground, might be misconstrued as being the total for 
Java, whereas of course they are meant for the average weight per factory. As 
there were 69 **defecation,** 54 *M6fecatioii-salphitatiou** and 20 **oarbonatation’* 
factories, the totals for Java of cane ground should read— 

Dbfkcation> 

Dkfecatiok. Sulphitation. Carbonatatiok. 

Piculs. 86,227,211 .. 69,060,284 .. 27,299,740 

Long tons . 6,247,450 .. 4,197,860 1,659,440 

Death of Mr. C. Sandbach Parker. 

One regrets to have to record the death, after a severe illness of some eleven 
weeks, of a leading light in the British sugar world, Mr. Charles Sandbach 
Parker, C.B.E., which took place on May 9th. Mr. Parker was actively 
interested in sugar both at home and in Demerara. He was a member of the 
Executive of the West India Committee, and was one of the original directors of 
the Demerara Company having been its managing director in Loudon since 1908. 
In addition, he was one of the founders and the chairman of the British Empire 
Producers* Organization, and was also associated with the British Empire Sugar 
Besearch Association and with the Boyal Colonial Institute. He made three 
attempts to enter Parliament in the Unionist interest but as he wooed a pro¬ 
nounced Liberal constituency he was unfortunately unsuccessful, and so the 
cause of British sugar was denied his advocacy in Parliament. Mr. Parker 
leaves a widow and two daughters. 

The Kelham Sugar Beet Estate. 

We gather that the directors of Home Grown Sugar, Limited, have now 
decided upon their preliminary arrangements for the first crop of sugar beet to be 
grown in 1921 for the factory now in course of erection. In addition to the acreage 
to be grown upon the Kelham Estate, farmers in Nottinghamshire, Lincolndtiire 
and neighbouring counties will be approached to grow a crop on contract. 
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The work in connexion with the production and supply of beet for the factory, 
induding the farming operations upon the estate, has been allotted to a new 
Department under the supervision of Mr. Sidney Colybb, the present estate 
manager, as the Controller of Beet Production and Supplies. The extension, in 
addition to the factory, of a demonstration farm on extensive lines with sugar beet 
as its main crop will, in the opinion of the directors, assist not only in introducing 
sugar beet as a new crop among farmers in the district, but in establishing on a 
permanent basis an industry known to lead to the general improvement of agri¬ 
culture. _ 

Increased Subscription Rate. 

Owing to the great increase in the cost of production in the publishing trade, 
which has followed the termination of the war, we are reluctantly compelled for 
the second time within three years to raise the price of our annual subscription, 
and from July onwards it will be 218. per annum post free. In taking this step* 
we are faced by the fact that, as compared with the pre-war figure, printing and 
paper have gone up in cost in this country by amounts which, taking the average, 
are from 200 to 300 per cent. more. Then there is the question of postage which 
within the United Kingdom has lately been about 3d. per copy or 38. per annum; 
under the revised postal charges inaugurated this month the same rate (under book 
packet conditions) is to continue for at least a few months longer; but both it and 
the overseas rate are to come up for consideration at the Postal Union Congi'ess to be 
held at Madrid in October, and indications are that a substantial increase in both 
inland and foreign rates will be decided on at the Congress, unless it be agreed 
that the newspaper rate should be applied also to fortnightly and monthly journals, 
a concession that does not however seem very likely to be obtained. 

In view of these facts it is impossible to continue the subscription rate at the 
present figure of 16s. post paid, if we are to continue to give our readers the same 
high class journal, let alone improve its features and enlarge it. We are there¬ 
fore raising it to a rate just 76 per cent, above the pre-war figure. As it was 
recently remarked by Sir Auckland Geddes, formerly President of the Board of 
Trade, that in his private opinion post-war normal figures would eventually settle 
down somewhere round 76 per cent, over pre-war prices, it can hardly be suggested 
that our increased subscription is an excessive one. It will at least give us a 
fairer chance to offer our readers a good return for their money than the old sub¬ 
scription would do under present day conditions of high wages and high cost of 
paper, illustration blocks, and postages. 

It may be remarked in conclusion that our action is only on a par with that 
of other trade and technical journals in this country, which have all been forced 
by the rise in costs of production to revise their charges. Increases vary according 
to the circumstances, but we note one of the leading engineering weeklies has 
increased its price by over 100 per cent, as compared with before the war, and a 
further increase may not be precluded. 

A professorship of bio-chemistry is about to be instituted at Oxford University; and 
Mr. EnwAtti) Wuitlbt, M.A., of Trinity College, has offered £10,000 towards the 
establishment of this chair. 


Mr. E. R. Msndbz, the manager of the Havana office of the 8. 8. Hepworth Company, 
of 2, Rector Street, New York, h^ elaborated a process of making white sugars by bleach* 
ing and washing. Syrup of a certain purity is treated with a bleaching agent and mixed 
with the hot masseonite, which is then mabhined and washed with saturatM steam. It is 
stated that the product obtained by this procedure rivals refined sugar. 
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From the ‘*Sus:ar Cane/* Junet 1870. 

Paten, writing in this issue, described the good results that were being 
obtained in France by the introduction of rdpenea, or rasping houses, in which 
the juice was extracted from the beet, and from which it was transferred by 
underground pipe lines to the central factory some miles away for elaboration to 
sugar. It appears to hare been the idea of M. Likabd, engineer to Gail & Cie., 
and the elimination of the cost of carting the roots which it made possible must 
have amounted to a very considerable sum when the total production was 
regarded. The first application of the system was made by the u$ine of Mont* 
comet (rAisne), which laid down 5 miles of pipe lines, and it was followed by 
the Yanciennes (Oise) factory with 6^ miles. Plans were projected for the erection 
of 60 rasping houses, conveying their juice through 220 miles of piping, one of 
which rdperiei used 14 miles and ano^er 19. Linabb anticipated loss of sugar 
owing to the fermentation of the juice, by liming at the rate of 1 per cent., which 
indeed was found to prevent any alteration. The diameter of the lines varied 
between 2} and 4 ins. During the spring it had been found practical to use 
these lines for conveying water from one district to another where it was 
scarce. 

At that time presses were still largely used in the factory for the extraction 
of the juice from the rasped roots. They comprised a large proportion of the 
plant; they wera costly to erect and to operate; and they required a staff of 
trained and robust workmen who were difficult to recruit. Efforts were, there* 
fore, being made to ameliorate matters by introducing a cheaper and more 
practical system. Diffusion was coming into use; but in this number an article 
was reproduced from La Sucrerie Indigene dealing with the advantages of a 
method proposed by Walkhoff. Pulp rasped in the ordinary manner was 
allowed to fall into a continuous press by which a part of the juice was extracted; 
the residue was mixed with 25 to 30 per cent, of water of the original weight of 
roots, and again passed into the press, the pulp then remaining being almost 
entirely deprived of sugar in this way. Instead of obtaining 80 to 82 per cent, 
as in the method of pressing generally used at that time, 90 to 92 per cent, was 
obtained, and the labour involved was stated to be much lighter and the work 
much quicker. 

Eisfeld’s process of revivifying animal charcoal was described. As is well- 
known, instead of re-buming he proposed to digest the char after use in a 
solution of ammonia (or potash or soda), in order to dissolve the colouring 
matters taken up from the sugar which had been treated. An economical source 
of ammonia was stated to be the condensed water from the evaporators. Although 
this process of regenerating spent char was used to some extent on the Continent, 
it was only applied experimentally in this country. 

Other articles were concerned with the nature of sugar obtained from juice 
by its concreting, clarifying loaves with dairce using pressure, absorption of salts 
by char, and the addition of alum to the limed juice; but none of these calls for 
special notice. No English patents were abstracted in this issue. 
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The Financial Trauisactiona of the Royal Commission 
for the Sugar Supply. 


The Select Committee on National Expenditure which issued a year ago a 
Beport on the trading of the Boyal Commission for the Sugar Supply down to 
March, 1918,^ has now been able to consider the balance sheet of the Commission 
for the succeeding 12 months, that is to March 31st, 1919, and to issue a memo¬ 
randum on the subject of the sugar supply for the consideration of Parliament. 

**The balance sheet [the Committee report] shows a net estimated profit, from 
the commencement of the operations of the Commission in August, 1914, to 31st 
March, 1919, of £6,0d7,000. But it appears that during the year let April, 1919, 
to 31st March, 1920, the profit was reduced by the rise in the price at which sugar 
was purchased by the Commission and by the sale of sugar to the public at a loss 
equal to about £2,000,000. The operations for the year 1919-20 haye, therefore, 
involved an estimated loss of about £4,000,000 for that one year alone. 

*^The world supplies of sugar are increasingly inadequate to the demand. 
Consequently, the price of raw sugar, f.o.b. Cuba, which, we are informed, rules 
the price throughout the world, has risen from 5*93 cents, per lb. (average price in 
1919) to 18i cents, per lb. on 26th April, 1920. 

order to avoid any loss to the State on the Commission’s transactions for 
the current financial year, it is estimated by the Commission that, if the price 
charged to manufacturers continues to be based, as at present, on current market 
prices, the retail price to the domestic consumer would have to be Is. 3d. per lb. 
This price is based on the assumption that the average cost of supplies for the 
year 1st April, 1920, to 3l8t March, 1921, will be approximately Is. Id. per lb., 
including duty, to which must be added the sum of 2d. per lb. to cover the costs 
of distribution. The present retail price to the domestic consumer is lOd. per lb. 
If this price is continued, the Treasury will be compelled to face, on the operations 
of the current year, a deficit on account of the Sugar Commission, on the existing 
basis of consumption, of not less than £20,000,000. In making this estimate, due 
allowance has been made for the presumption that sugar will continue to be sold to 
manufacturers by the Sugar Commission on the present basis. 

The Committee deem it their duty to biing these facts to the notice of the 
House of Commons immediately, and to warn the House that unless the price of 
sugar is advanced without delay, a large sugar subsidy is inevitable. As to the 
propriety of such a subsidy, the Committee are, by the terms of their reference, 
precluded from expressing an opinion; but they would fail in their duty to the 
House of Commons did they not warn them of the serious financial consequences 
of such a policy. 

“They desire, further, to express the opinion that if the price of sugar is now 
advanced it should be made clear to consumers throughout the country that the 
increase is due, not to any “profiteering” on the part of the Sugar Commission, 
but to the shortage of world production and the enhanced price at which the Com¬ 
mission are purchasing the necessary supplies of sugar. 

“Your Committee desire to call attention to the fact that the balance sheet for 
the year ending 31st March, 1920, has not yet been prepared, and that the balance 
^eet for the period from August, 1914, to March, 1919, was only completed a 
few weeks ago.” 


» J.SJ,, 1919, 320. 
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Btiropeaii Beet Sugar Porecaet. 

Ohtcim our Oonttnentsl OonrmxMOideiit) 

Almost simultaneoTisly We haTe received two estimates of the 1920-21 Euro¬ 
pean sugar crop, which show rather large differences. One is the estimate of 
Messrs. Willett & Orat, of New York, the other that of the editor of the 
Journal des Fahricant$ de Sucre, of Paris. We give them here in one table:— 




JouB. DKB Fans. 


Willett & Gray. 

DB SUCRE. 

Germi^y. 

... 1,300,000 .. 

..... 816,000 

Ozecko-Blovakia .. .. .. 

£80,000 .. 

. 1 800,000 

Austria and Hungary .. . 

60,000 .. 

France . 

260,000 .. 

..... 275,000 

Belgium .. 

187.000 .. 

. 175,000 

Netherlands .. •. .. . • 

300,000 .. 

. 820,000 

Russia, Poland, Ukraine, etc. 

350,003 .. 

. 360,000 

Hwedsn , ^ ,.. 

160,000 .. 

..... 178,000 

Denmark . 

166,000 .. 

. 160,000 

Italy. 

170,0(0 .. 

.\ 

Spain . 

Switzerland . 

130,000 .. 

6,000 .. 

* " ■ * > 300,000 

Bulgaria . 

15,000 . 

.. 

Totol .. .. 

... 3 820,000 .. 

. 3,216,000 


It will be apparent that the figures of Messrs. Willett & Gray are much 
higher than those of our Paris contemporary and, as last year, it is again the 
estimate of the German sugar crop which makes the largest difference. Last 
year Messrs. Willett & Gray estimated this German crop for 1919-20 at 
1,300,000 tons, while it only amounted to 745,000 tons; and this time their 
expectations of that crop are again much more optimistic than those of Con¬ 
tinental statisticians. 

In their issue of April 29th Messrs. Willett & Gray publish the follow¬ 
ing:—“We have information from various sources within Germany and from 
other countries, and the generally accepted opinion is that the sowings will be 
increased about 20 per cent. Taking last crop sowings of 300,000 hectares of 
beets as a basis, and the poorest yield per hectare known (excluding last year 
when many thousands of tons of beets were abandoned) of 23,800 kg., on the 
sowings of 350,000 hectares expected for 1920-21 crop there would be produced 
in all certainty 8,000,000 tons of beetroots, and furthermore, using the lowest 
yield in sugar since 1914, the crop outturn will be 1,300,000 tons. In every 
instance we have used the poorest yields since 1914, and if political conditions 
continue favourable and sufficient coal is obtainable, this figure will be the mini¬ 
mum. Under favourable conditions an increase of 100,000 tons to 200,000 tons 
above this figure of 1,300,000 tons is not unreasonable.** 

The Journal dea Fahricants de Sucre confines itself to the following dictum:— 
“ In G^ermany no lai-gor extension of the sowings is expected beyond 10 per cent., 
and on this basis, all conditions remaining unchanged, we may expect 815,000 
tons instead of the 750,000 tons of 1919-20.** 

Since these two widely differing forecasts wei*e published, the results have 
become Known of theinquiiy held by the Association of the German Sugar In¬ 
dustry among its members. It reveals that 280,207 hectares have been planted 
by the sugar manufacturers and their contractors against 270,125 in 1919. This 
means an increase of only 3*7 per cent, or much less than the one foreseen by the 
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Journal dee FahrieanU de Sucre and oorrespondingly leas than that of Meaara. 
WiLLBTT & Gbay. Mr. LiOHT of Magdeburg belieTes that over and above this 
area a small amount of land may be sown by speculators, and he takes the 
German sowings of 1920 at 285,000 hectares at the most. Further, he makes the 
following calculations in his weekly report of 2 let May;— 

** The sugar production to the hectare has been in Germany as follows in 
recent years: — 


Year. 

Kq. 


Year. 


Ko. 

1919-20 .. 

.. 2731. 

• • • • 

1913-14 

• •.. 

6106 

1918-19.. . 

... 3666 

.... 

1912-13 

a • a • 

4989 

1P17-18 .. 

.. 4090 

• •.. 

1911-12 

• • • a 

2983 

1916-17.. . 

... 3891 

• •. • 

1910-11 

• •.. 

6463 


With a crop as in 1919-20 Germany could produce 778,000 tons as compared with 
one in 1910-11 of 1,554,000 tons. When, however, we take into account the lack 
of fertilizers which has ruled during the past six years, the scarcity of labourers 
and their unwillingness to do strenuous work, the cessation to Poland of the best 
beet producing regions, and the manifold difficulties connected with doing regular 
work, we cannot expect a better yield per hectare than that of 1917-18 and the 
285,000 hectares, producing on an average 4090 kg. to the hectare, should yield a 
crop of 1,165,000 tons.’* 

These data show that the American estimates are too high, because they 
expected an area of 350,000 hectares, which is 70,000 hectares over the result of 
the enquiry. The sugar production to the hectare is assumed at 1,300,000: 350,000, 
or 3711 kg., which is not at all exaggerated and is surpassed by Mr. Light’s hypo¬ 
thesis. The French estimates are too low, as they assume as bad a result as in 
1919-20, which need not be expected, since the latter was occasioned by the early 
frost and heavj snowfall in the first days of November 1919, at a time when a 
great proportion of the beets were still standing in the held. Such a contretemps 
would not be expected two years running aiid therefore the production of sugar to 
the acre in 1920-21 need by no means be so bad as in the disastrous year which 
has just closed. 

The same observation may also be made for Czecho-Slovakia. The area sown 
there with beets is only 6 per cent, over that of 1919, but it is not right to simply 
increase the estimate of the sugar crop by that figure too. The production suffered 
greatly by the adverse meteorological circumstances at the beginning of the winter 
which considerably decreased the sugar crop. As this should not re-occur, we may 
safely increase the estimates of the Czecho-Slovakian republic and fully agree with 
those of Messrs. Willett & Gray. 

Mr. Light publishes the following data on the European sowings for 1920-21 
together with those of last year. 


1920-21 1919-20 


Germany . 

285,000 hectares. 

.... 271,000 hectares. 

Czeoho-Blovakia . 

196,000 

»» 

.... 186,000 „ 

France . . 

100,000 

>1 

70,000 

Netherlands 

66,000 

19 

.... 49,638 „ 

Belgium. .. .. 

48,000 

It 

.... 34,000 „ 

Sweden . 

42,000 

It 

.... 34,210 „ 

Denmark . 

38,600 

It 

.... 40,600 „ 

Poland. . .... 

60,000 

It 

.... 46,000 „ 

Other countries excluding Russia and 
Ukraine . 

196,000 

tt 

.... 172,000 „ 

Total . 

1,019,600 


901,248 


m 














Biiro9M« Sugur Forecast. 

The pi-ospeots of the crop are good everywhere iu Sarope, in many places even 
exoelieut, and as the coal supply has hogun to improve, it makes us confident 
to give the following forecast of the coming crop, it being understood that our 
figures are the maximum ones which may be attained if no uncommonly bad 
weather does harm to the crop and iu case no political disturbances or warfare 


prevent the crop from being worked u]p properly^ 

Bugab Svoab 

Mktwc Tons Metbic Tonb 

Germany . 1,000,000 Sweden. 180,000 

Ossecho-Slovakia . 800,000 Denmark. 160,000 

Austria and Hungary .. .• 60,000 Italy . 170,000 

France .. .. 276,000 Spam*. .. 126,000 

Helgium.. •« •• 176,000 Other countries. 26,000 

Netherlands . 320,000 - 

Rttssiaincluding Poland, etc. 360,000 


Sugar Cane Seedling Work in India. 

By Dr. O. A. BABBBR. O-IJE. 

Part II. 

In the previous paper on this subject' the early work of the Cane-breeding 
Station was referred to. It was pointed out that the raising of cane seedlings for 
India was a very different problem from that usually presented for solution in tropical 
conditions, as the class of seedlings so easily raised from ordinary thick canes was, 
as a whole, quite unsuitable for the great mass of Indian cultivation. What was 
needed was a series of thin, hardy canes, capable of withstanding a good deal of 
neglect, not i*equiring much manure and, in places, frost and drought resistant, 
and generally better in richness and yield per acre than the varieties grown in the 
different provinces. As these latter vary a great deal in their requirements it was 
isoon recognized that seedlings of different parentage and character had to be raised 
for the separate tracts. Such seedlings would naturally be obtained most leadily 
by crossing indigenous Indian canes with tropical ones. This aim has been con¬ 
sistently held in view at the station since its inception, and the difficulties oiicoun- 
tered and the way iu which they have been overcome have been discussed. Iu the 
prosecution of this work the cane arrows and the seedlings obtained from them were 
exhaustively studied, easy methods were devised for determining male and female 
fertility of the arrows dealt with, the degree of flowering of different groups of 
cane were detailed together with the times of flowering and the general character 
and degree of development of the arrows in the different classes. Having thus 
dealt with the preliminary spade work, we can proceed to describe the results 
obtained in seedlings raised by crossing definite parents, themselves possessing 
the desired qualities. 

Oro$$e8 of definite parentage .—Crosses of known parentage are not easy to 
obtain in the sugar cane, and this difficulty has been accentuated in our case by 
the untimely arrowing of the desired parents, as mentioned in the previous article. 
It was early recognized that in the heavy monsoon weather of the flowering season 
at Coimbatore any form of emasculation was out of the question, and this was the 
more readily agreed to because of the lack of success in those places, such as Bar¬ 
bados and Cuba, where this method had been most carefully prosecuted. On the 
Cane-breeding Station our attention has been focussed on various lines of indirect 
attack which have ultimately been crowned with abundant success. Dominating 
all these efforts is the selection of fertile-sty led, pollen-ster ile mothers. This 

1May, IWO, pp. 251-S6T. 


307 










Tlid rutuniifttOMl Sufgar JmtrmU 

method has been steadily held in view since ^e foundation of the station and^ 
with the exception of the use of open anthers to determine male and of starch* 
laden styles female fertility, contains nothing new. The 400 crosses obtaitied 
in 1912 between* Shakarchynia and Saecharum spontaneum were of this character,, 
as the stamens of the former were unopened. The question as to which chanmters 
of the parents are observable in the seedlings has from time to time received a 
good deal of attention, but more pressing work has prevented any thing being pub* 
lished on the subject; some few results will however be referred to later. In 
191ii a set of 200 seedlings were obtained by crossing Yellai as mother with 8ac- 
charum Narenga, a grass from North India which never forms solid canes, the- 
dowering branches being thrown high into the air on a soft reed-like axis which 
disappears completely after the dowering is completed. The cross was an extreme* 
one, and as detailed above all attempts to use the seedlings as parents have been 
unsuccessful because of the complete sterility of the masses of dowers which appear 
every year at a most conveniently early period. But this material was considered 
ideal for the study of the relative inheritance of the parental characters in a drst 
cross, and much]time has been at intervals spent on their examination. Nothing 
has however been published'beyond a dne series of plates showing the main vege¬ 
tative and dowering characters of the parents and the crosses obtained (see two of 
these Plates reproduced in the last article). Meantime detailed analyses have been 
made of the canes of vaiyiug length produced in the different seedlings. These 
seedlings are grown on year by year as an interesting demonstration, and in the 
hope that at some time their fuller examination may be taken up. Similar 
isolated pieces of work have been done on selfed seedlings of Saecharum apontaneuvi 
and on the Shakarchynia, Chin and Yellai crosses with 8, spontaneum, and many 
of the seedlings here too are being grown on year by year and have been 
analysed. The results of these studies are recorded in the office files at Coimbatore. 

Some of the accumulated data in our study of crossing may be of interest. 
The following have proved to be pollen sterile in varying degree at the station:— 
Yellai, Ponda, Fazuligaiij Paunda, Phear's Qreen, Green Mauritius, Mauritius 
1237, J.36, J.213, P.O.J.lOO, the whole Pansahi group including two varieties 
received from Japan, Katara, Kinar, Mojorah, Dhor, Ilotte Cheni, Putli Khajee, 
Dhaur, Ekar, Bakhra, Kassoer, and a number of our own selected seedlings. To 
illustrate the facts which have been of use in forming our conclusions as to the 
correctness of this method, the following have been extracted from the mass of 
data accumulated. In all cases where crosses are attempted and in many general 
unbagged collections a simultaneous sowing of selfed arrows from the same mother 
is made as a check :—In Yellai 40 pans of arrows produced no seedlings while, at 
the same time, this cane crossed with Saecharum Narenga gave 200 seedlings in 
one pan. Pansahi selfed and unbagged both gave no seedlings in 40 pans, whereas 
2 pans of arrows crossed with Saretha gave over 60. Chittan unbagged gave 12 
seedlings in 6 pans, while when crossed 27 pans gave 1200 seedlings. Mauritius 
1237 selfed gave 2 seedlings in 4 pans, when crossed 900 seedlings in 10 pans. Six 
pans of J.213 selfed gave 2 seedlings, while 50 pans of crossed arrows gave 10,000. 

; Although it has been a constant source of trouble that Yellai, the best looal 
acclimatized cane, fiowered so early, we may perhaps trace much of our subsequent 
success to this very fact, for it necessitated a much fuller study of the whol^^ 
question, some of the details of which study have been given in the present 
articles. A good number of suitable mothers are now known, without pollen and 
wi^ starch-filled styles, and the number of these is being continually increased. 
As a result, large numbers of undoubted crosses are now being obtained every 
year, between the thin indigenous Indian canes or our own seedlings having 
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litmlar characters and thick tropical canes ot good quality. In the following 
table some of the annual results of the work are set down, as completely as it is 
possible at this distance from the office records. 

SasnuKOs and Orossbs at trb OANS-BaaBDiNO Station, Coimbatore. 




Crosses 

of 



Grown 

Of type 
suitable for 

Selected 

for 

Distributed 


Seedllnn 

obtained. 

desired 



to 

North 

North 

after 


Parentage. 



Maturity. 

India. 

India. 

Tilsl. 

1911... 

. 66 > 



r 

48 

31 . 

. 0 

«« — 

1912... 

..... 10,600 


1 


2067 

.. 417 . 

8 

• • — 

X913.. 

.... 22,000 

less than 



2400 

.. 200 . 

4 

. • — 

1914... 

. 20.000 j 

r 800 

4 

1 

8400 

.. 1840 

10 

,, — 

1915... 

.... 30,000 ’ 


1 

f 

4100 

.. 2100 

16 

• • — 

1916... 

. 99,000 ^ 

I 



4800 

.. 8400 . 

. 150 

,, — 

1917... 

. 76,000 . 

. 4000 



4700 

.. 4000 . 

. (200) 

,, — 

1918... 

10,800 . 

. (4000) 

. 


(4300) 

.. (4000) . 

. (200) 

.. 16 


FiguroR in brnckets are not accurate. The numberB grown to maturity and selected for 
Noilh India are sttictly limited by space and staif avail^le. A constant process of weeding 
out takes place in the latter. The first distribution took place early in 1918 to 14 stations 
in various parts of India ; reports on tliese are encouraging. 350 different combinations were 
attempted in 1917*18 with 30,000 resulting seedlings; in 1919-20,240 combinations produced 40,000. 

In a letter received a short time ago from Mr. Yekkataramax, who is 
carrying on the work at Coimbatore, the following details are given of the seed¬ 
lings obtained in October to November, 1919“The number of seedlings raised 
was again very large, and the seedling house had to be doubled in area to contain 
them. Among the crosses obtained the following are the most interesting:— 
Vellai by Saccharum epontanmm and by our own thin seedlings, 2600; Chittau by 
thin crosses, 1000; Green Sport of Striped Mauiitius by thin crosses, 3000; J.213 
crosses, 5000; Black Gheribon and P.O.J.lOO crossed with various kinds, 1000; 
Xassoer crosses, 5000. It is confidently assumed that among these there will be 
many suited to North Indian conditions.** 

NoUa on the methods adopted ,—The bags employed are 5 ft. long and 2 ft. 8 in. 
across; they are made of the finest muslin, locally called “ mull **; this is practi¬ 
cally pollen proof, although experiments have shown that in heavy winds pollen 
can pass to a limited extent. The cylindrial cages around which the bags are 
folded are 2ft. 9in. long and 1 ft. 4 in. in diameter; they were at first made of 
iron rods, but as this was proved to raise the temperature inside split bamboos 
were substituted, being rigid enough and much cheaper; a ring at the top and 
another at the bottom are joined by a number of upright pieces, thus preventing 
the muslin being blown against the inflorescence within. These precautions were 
found to bo necessary with some of the more delicate anows, such as those of 
Vellai. The cages are hung on tall bamboos by means of a gallows-like cross bar 
at the top; this cross bar is firmly fixed to the upright by moans of a diagonal 
support; a rope tied to the upright bamboo slides over a small rounded bamboo at 
the top, and thus suspends the cage by a pulley arrangement so tkat it can be 
raised as the expanding arrow increases in length. The bags are placed over the 
arrows before they emerge from the enclosing leaf sheaths as some flowers have 
been found to open inside them. When the position of the cage is finally fixed it 
is kept in position by two smaller upright bamboos sunk in the soil, and the arrow 
stalk is tied to a smaller bamboo to prevent its movement inside the bag. The 
bags completely enclose the ari'ows, above, around and below, and are only opened 
jjjj^elow for the insertion of pollen for a few moments. They remain thus closed till 
the arrow is cut off when the seeds are ripe, this being judged by the commence* 
meut of the shedding of the flowers. (See Plate II). 

The protrusion of the anthers in the flowers of the inflorescence proceeds 
regularly from above downwards. The basal flowers of the arrow have a lower 
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percentage of open anthers, the highest percentage being at or near the top. This 
latter part is consequently used for the collection of pollen. The method of 
pollination has passed through a process of evolution as we gained experience. At 
first the plants it was desired to cross were planted in alternate rows, pollen*fertile 
kinds being placed next to pollen-sterile ones, and arrows brought together in the 
same bag. This was soon given up, as it was found that the arrows were extremely 
delicate and any unnecessary handling was liable to influence the fertilit}*. The 
slightest bend in the long arrow stalk would render the whole arrow useless, this 
fact also helping to decide us against any attempts at emasculation. There was 
the additional difficulty that it was very problematical whether the two kinds 
would dower at the same time. The pollen aiTOws were therefore cut the night 
before and placed in two-pound jars of water and carried to the cages in the 
morning and hung over the arrows to be crossed; a gentle tapping at ten o'clock 
freed all the pollen from the opened flowers. But this method was also given up 
in favour of collecting the pollen direct in the morning. It was gathered on tissue 
paper and carried to the cage and dusted over the arrow inside. Later it was 
found convenient to place it in small gelatine capsules such as can be obtained at 
any chemist’s. It was found important that the pollen should be thoroughly dry, 
as otherwise, in quantity, it tended to collect into little balls and this greatly 
impeded the work. Gently sunning or warming it and passing it through fine 
meshed cloth proved effective. A further economy both of pollen and labour was 
effected lastly by placing the dried pollen in a larval-blowing apparatus and dusting 
the arrow inside the cage by this machine; after each operation the inside of the 
machine could be eanily and quickly sterilized. Sometimes pollen of the desired 
type was scarce and it was found by using this instrument that as many as three 
arrows could be completely dusted by the pollen collected from one. It was in the 
earlier period attempted to send pollen by post in the gelatine capsules, but this 
was not continued because the farm rapidly became self contained as to male par¬ 
ents. The pollen arriving was often caked and difficult to use, and we subsequently 
learned that this was due to insufficient drying. Trials as to the length of life of 
the pollen were unsuccessful except in the case of Saccharum $pontaneim where it 
was still capable of germination after 14 days. 

It was repeatedly noted that unbagged arrows gave better germination than 
bagged ones at the same time and place. This was probably due to the high tem¬ 
perature inside the bags, for this was found to be sometimes 10 degrees higher than 
outside, and it had sufficient influence on delicate varieties to interfere with 
fertilization. Among other observations it may bo noted that arrows from ratoon 
crops showed a higher degree of fertility in the male organs. This was of special 
importance in the usually pollen-sterile parents which, when ratooned, often had 
many opened anthers; ratoons of such canes were therefore discarded. The early 
canes of a plant were also found to have fewer open anthers than the late formed 
ones, and this observation also assisted us in the crossing work. 

General study of cane seedlings ,—Concurrently with the study of arrowing and 
the production of seedlings, the latter were subjected to detailed study. Some of 
the results of this have been presented in a long Memoir (1916, 97 pages and 29 
plates). It is obviously impossible to enter into this work here in any detail. To 
indicate the subjects dealt with in one section of the Memoir the following quota¬ 
tion has been taken from the Introduction: ** One of the most striking features in 
any batch of young seedlings, raised from common parents, is the variation among 
them in small particulars. This is true of cane seedlings as well as of other plants. 
They differ in size and shape, width of leaf and thickness of stem, colour marks in 
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yarioua parta aud habit in general. Aa to the latter, the aeedlinga may yary from 
upright buahes to oblique, sprawling or prostrate. The tips of their leayes may be 
strict, erect, rapier or bayonet-like in their rigidity, sharply bent or curying 
broadly and gracefully. The colour of the stems may be yellow, green or white, 
tinged with pink, purple, red or claret, striped in yarious ways (though yery 
occasionally so), shiningly smooth or thickly coated with white waxy bloom. The 
leaf sheaths are less easy to describe, but here too we find all gradations in colour 
between light green and dark chocolate purple, through yarious stages of reds and 
blues.’* (See Plate I.) All of these characters are discussed in the body of the paper. 
A special section is deyoted to the earlier phases of the chemical analysis of the 
juice. It was soon obseryed, that in any batch of crosses, although the richness of 
the individual seedlings varied within wide limits, the average of all (if of sufficient 
number) is almost exactly equal to the average of the two parents. Special 
study has been made of the means by which the heavy analytical work can be 
quickened and a large number of seedlings thus dealt with each year, and a series 
of petty analyses are made some time before crop. One of the methods investi¬ 
gated is described as up to dead leaf ** analysis. Assuming that each cane plant 
is made up of a number of superposed segments or phytomers, and building on the 
known fact that the cane ripens from below upwards during its growth, the part of 
the cane below the uppermost dead leaf was early subjected to a separate analysis 
and the use of this method was found to throw a good deal of light on the 
subsequent value of the seedling. By yarious adaptations and rearrangements it 
has now become possible to deal with a much larger number of seedlings each year 
in the laboratory than at the commencement of the work. 

In the Memoir referred to a first attempt has been made at the study of cor¬ 
relations between the external morphology of the cane plant and the richness of 
its juice. Ten blocks of seedlings were selected in 1914 for this work, chief among 
which were 477 Ohittan and 323 Karun seedlings, both of these parents being 
thick tropical canes which had long been acclimatized at Coimbatore. It was 
considered advisable for this work that seedlings of different parentages should 
be studied separately, and this was done, most attention being directed to those 
blocks where the largest number of seedlings were available. The results in these 
large blocks were very uniform while some of the smaller* lots, in which the lowest 
number was 13, gave less reliable figures. It was ultimately assumed that at least 
50 should be examined and preferably 100. The results^iu these two larger blocks, 
usually borne out by the smaller ones, were that there appears to be a yery definite 
negative correlation between leaf'width and leaf length and richness of juice; the 
' module of the leaf (length divided by width) gave an equally definite positive cor¬ 
relation, as did the length of the cane; thickness of the cane yielded no definite 
results, but there seemed to be an inclination for the thinner varieties to have a 
richer juice. These results may have some bearing on the oft observed antithesis 
between vigour and sucrose content. Since this Memoir was published a vast 
number of additional observations have been made by Mr. YEMKATARAMArr, but 
there has not been the opportunity to work up the results. It is obvious that if 
such relations could be generally established, the work of selection of seedlings 
would be greatly lightened. 

I Isolated observations were made upon the inheritance of parental characters 
(besides those referred to in a former paragraph). In Ashy Mauritius seedlings 
the shape of the joint appears to be inherited; other inherited characters are the 
circlet of hairs below the leaf scar aud the colour of the growth ring. The colour 
of the. joint on the other hand does not seem to obey any general law, although 
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flometimes there ie a distinct tendency of the seedlings to approximate to the 
parents. Striped canes when selfed or crossed produce one-coloured seedlings, 
even fewer striped seedlings haying been observed among their progeny than in 
those of certain one-coloured canes. Generally speaking, in the ten cases 
examined above about half of the seedlings were green, whatever the colour of 
the parents may have been. The subject is an interesting one but has its own 
difficulties, for the number of nuatioes is very great and in no case has the per* 
sonal factor of the observer to be more carefully checked. 

LiBit of puhlicatione ,— According to local procedure most of the work done on 
the Oane-breeding Station is contained in the quarterly reports presented to the 
director, and these are not published. A yearly summary is however to be found 
in the printed Report of the Madras Agricultural Department*, and the years 
1912 to 1919 may be consulted. Annual summaries may also be found in the 
Report on the Progress of Agriculture in India, that of the Board of Scientific 
Advice, and the Proceedings of the Board of Agriculture, in which latter publica¬ 
tion much other information on the sugar industry may be found. The following 
individual papers have been prepared by workers on the station, all of which, 
excepting the last, are officers of the Oane-breeding Section.' 

Metnoirt of the Department of Agriculture in India, 

Studies on Indian sugar canes, by 0. A. IIahueu. 

No. 1. May, 1916. Punjab canes. 

^No. 2. «1uly, 1916. Sugar cane seedlings, including some correlation between morpho¬ 
logical characters and sucrose in the juice. 

No. 3. May, 1918. The classification of Indian canes with special reference to the 
Sarotha and ISunnabile groups. 

No. 4. July, 1919. Tilleriag or underground branching. 

No. 6. August, 1919. On testing the suitability of sugar cane varieties by a system 
of measurements. Periodicity in the growth of the sugar cane. 

*Annal8 of Applied Biology^ Januaiy, 1916. Sonio difficulties in the improvement of 
Indian sugar canes. C. A. Bahrisk. 

Report of the International Congrees of IVopical Agriculture in 1914- C. A. Baubeu. 

The sugar cane in India. 

Classification of Indian canes. 

Bulletins of the Research Institute at Busa, 

No. 83. 1919. The progress of the sugar industry in India during the years 1916 and 

1917, with an introduction by C. A. Barb eh. 

♦No. 94. 1920, A preliminary note on the bebaviour'in North India of the first batch 

of sugar cane seedlings distributed from the Cane>breeding Station at Coimbatore. 
T. S. Venkataraman. 

Agricultural Journal of India. 

^1912. Vol. VII, part IV. Sugar cane seedlings in India. C. A. Barber. 

1916. Vol. X, part III. Sugar and the sugar cane, being the opening address in the 
botanical section of the Indian Science Congress, 1916. C. A. Baubeu. 

1916. Vol. Xr, part IV. Classification of indigenous Indian canes. C. A. Barber. 

♦Vol XI. Special Congress number. A study of the arrowing of the sugar cane 
with special reference to selfing and crossing operations. T. 8. Vknkataraman. 
Study of sucrose variations in successive joints of the sugar cane. T. S. Vbn- 
kataraman and K. Kribbnamvuti Row. 

♦1918. Vol. XIII, part 11. Testing new cane seedlings in North India. C. A. Barber.^ 
1919. Vol. XIV. Special Congress number. The effect of salinity on the growth and 
composition of sugar cane varietieo. K. Krzshnamvktz Row. Studies in the 
chemistry of the sugar cane. B. Viswanatm. 

1 These papers do not all of them deal specifically with the raising of seedlings, but few 
of them do not refer to them incidentally or to the characters of their parents. Those of 
most moment in our present study are denoted by an asterisk. 
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VI. 

The early stages of growth in a cane field have, as is natural, always received 
a great deal of attention from planters. The writer well remembers the fiist time 
he planted a field of sugar cane and the occasional panic which seized him before 
the full set of young cane shoots appeared above the gi-ound. He had, greatly 
daring, attempted to introduce the West Indian practice into one of the great 
deltas of Peninsular India. 

Everyone is aware that the plants may become quite tall before any cane is 
formed, and that the leaves are at first very far ahead of the canes in their growth. 
While the leaves are rapidly succeeding one another and pushing up into the air, 
they are at the same time gradually becoming broader, the first leaves being 
very narrow, but the later ones soon reaching a respectable width, and this is to 
be accounted for by what is going on in the stem below. From the slender, 
pencil-like joint which starts from the bud on the set, a cane has to be built up 
which will support the whole aerial part of the plant, and it is obviously neccesaxy 
that the stem should emerge from the ground with its full thickness and grow up 
thereafter pillar-like in form. As each individual joint is more or less of uniform 
thickness throughout its length,.a greater size of cane can only be obtained by 
each joint becoming thicker than its predecessor. A vertical section through the 
stem at the base of a young plant will thus have the form of an inveiied cone 
made up of a series of diso-like segments, the lower ones narrow the upper ones 
broader. Every joint bears one leaf and, as a great number of the latter are 
wanted at the earliest possible moment to provide food to build up the tissues of 
the plant, a large number of joints are found in this basal cone. The leaves have 
a broad insertion on the joints, in fact, at a later period more than fully encircle 
it, so that as the joints gradually become thicker, the leaves belonging to them 
become broader. This increase in width of successive leaves is rather slow at 
first, but there is nothing to hinder their growth in length, and they may be 
4 or 5 ft. long before the stem has reached its full thickness and emerged above 
the ground. Any attempts to measure the growth of the cane, depending on the 
height of the plants in the field, are therefore misleading, and the real difficulty 
of studying this growth lies in the fact that the young joints and their attached 
organs ere, throughout their period of increase, deeply hidden away within a mass 
of protecting older leaves, which must be removed before they can be obseived. 
As such removal will seriously interfere with normal growth, if it does not actually 
dry up the tender inner parts, the matter becomes a good deal complicated. The 
way in which these difficulties have been overcome, and a connected study of the 
growth, from the conjmencement, of the stem and leaves of the cane plant has 
been rendered possible, form the subject of the present paper. 

The mature cane plant above ground consists of a series of joints, one above 
another, each of which bears a leaf with a bud in its axil. The leaf consists of 
two parts, a broad, green, fiat lamina or blade, and a thicker, stiff, lower portion 
which fixes it to the stem, the leaf sheath. These two parts of the leaf are 
separated by a kind of hinge, the leaf joint, which makes it possible for the blade 
and sheath to be placed at an angle with one another, so that they do not lie in 
the same line whether straight or carved. At the point of junction of blade and 

^ The previous articles of tliis series appeared in our issues of Oct, Nov., i)ec., 1919, 
Feb., and April, 1920. 


313 


22 



The International Sugar Journal. 


sheath there is a more or less distioet coloured baud which we may call the 
transverse mark/’ and this in younger leaves serves as a useful guide as to 
where the blade ends and the sheath begins. These parts are shown in the 
accompanying drawing. 


We have to study the growth in length of these three parts, the joint, sheath, 
and blade, and we shall find that they differ a good deal in time and degree. The 
time-honoured rough and ready method of measuring the growth of the cane was 
to fix a stake firmly in the ground and tick off on it the position of the uppermost 
clean cane joint which might be called mature. If marks are made on the stake 



at intervals of, say, a mouth or 
a fortnight, the distance between 
two successive ones will give the 
growth of the cane during that 
peiiod. But this method is liable 
to the objection that it is di£&- 
cult to decide just what joint is 
mature, for the different vari¬ 
eties vary a good deal in the ease 
with which they throw their old 
leaves, and if these are gently 
removed the personal factor of 
the observer plays a rather too 
prominent part in the measure¬ 
ments to inspire confidence. 

In the absence of direct ob¬ 
servation of the growing parts 
the first problem is to determine 
whether there is any definite 
external point on the plant which 
bears a fixed relation to the hid¬ 
den apex of the stem. Fortun¬ 
ately for our study there is such 
a point, and by its use a good 
deal of information has been ob- 


Thb Fasts of the Cane Leaf. tained. In 1904 Kamerling* 


in Java pointed out that the highest, just visible transverse mark could be 
used as a fairly safe guide to the position of the parts within. And, as his 
work lies at the foundation of all subsequent studies on the growth in length 
of the parts of the cane, it will be necessary to consider it carefully, without going 
into unnecessary detail, for the paper is in Butch and rather long and complicated. 
He was able to show that there is a definite sequence in the growth in length of 
the blade, sheath and joint. First of all the leaf shoots up, then the sheath 
elongates and lastly the joint belonging to them increases in length. Kamehliko 
further discovered that these three periods are sharply separated from one another: 
the sheath does not begin to grow in length until the blade has stopped: the joint 
again only commences to lengthen when the sheath has attained to its full sisse. 
This sequence of growth has a close connexion with the proper nourishment of the 
plant. The leaf is matured as early as possible, both»to prevent evaporation and 
the wilting of its tender tissues and to give as large a surface as possible for feeding 
on the atmosphere. It shoots straight up into the uir. When it has completed its 
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growth, the eheath, acting as its base, with all its cells ready formed and merely 
needing extension, in a very short time pushes the leaf further into the air, thus 
separating it from its neighbours in the bunch, and also, because of the leaf joint 
throwing it outwards, away from the mass in the centre, so that there may be freer 
circulation of air around the blade. The stem when it in its turn elongates com¬ 
pletes this important operation, the weight of the leaf causing it to fall more and 
more from the yertical position so as to give more room for the succeeding leaves. 

The way in which Kamerliko was able to hx upon the highest transverse 
mark as indicating the position of the hidden stem apex was as follows. He found 
by measurement that the moment of its appearance to view practically coincided 
with the completion of the growth in length of the sheath. When the sheath had 
reached its full length and the transverse mark appeared, the joint to which it was 
attached was about one-third of an inch in length, and the joints above it right to 
the apex were still shorter as well as narrower. None of these joints had as yet 
commenced to grow in length. Any upward movement of the newly emerged trans¬ 
verse mark—and this took place now fairly rapidly—was therefore to be traced to 
the elongation of the part of the canel>elow the point of attachment of the sheath. 
We have thus, in the upmost visible transverse mark a Exed point of the nature 
desired. By measuring the height of this mark above the ground we can at any 
time calculate the length of cane which has attained its full thickness, by deducting 
the length of the sheath, and by a series of measurements at different periods we 
can form a fairly accurate estimate of the rate of growth in length of the cane. 

But there is a proviso in the use of this method of ICamxrlino^s. It assumes 
that the length of successive matured sheaths is the same all up the stem. If, for 
instance, a short sheath were succeeded by a long one, the growth of the cane 
during the interval would be greater than that inferred by the observation of the 
marks. This point was appreciated by him and be measured the length of all the 
sheaths in a number of canes. The result of this showed that, duiing the period 
of active growth, when the cane had attained its full size, the sheaths rarely 
differed by more than a quarter of an inch in length, but that at the commence¬ 
ment of growth and towards the end the sheaths rapidly became shorter. The 
method therefore cannot be relied on in the early and late stages of the cane’s 
growth. The impoi*tauce of this proviso is illustrated by a piece of woik done 
recently in India. TAXuaDAB,’ in 1915, studied the growth in length of a number 
of Indian varieties, at the Agricultural Station at Sabour in Bihar. He Erst of all 
drove strong iron stakes deep into the ground and marked them at the actual 
ground level, before this was obscured by subsequent tillage operations and 
earthing up. From these marks as Exed points measurements were taken at 
intervals to the uppennost transverse marks in order to judge of the rapidity of 
the growth of the canes in different months. But it has l^eu shown by the writer 
of this article* that, although there is little variation in the sheath length in thick 
tropical canes during the period of full growth, this is by no means the case with in¬ 
digenous Indian ones. Differences of over an inch between adjoining sheaths are not 
uncommon. Further, Taluqdar appears to have taken no note of £am££LII7o’8 
warning as to the danger of applying the method at the commencement and end of 
the growing period, but began his measurement at the earliest possible moment.* 
Fortunately for his deductions, the measurements were only taken at comparatively 
long intervals, so that much of the irregularity of length of leaf iheath was ruled 

I TALtrucAH, i . M. Notes on the growth of the sugar cane. Blhai' aud Orissa Agricultural 
Journal, April, 1915. 

> Barbjsb, C. a. atudies In Indian mgar loanes, No. 5. Memoirs of the Department of 
Agriculture In India, Botanical Series, 1919, p. 159 and Plate I. 
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out, and the results are of considerable value. The similarity of growth conditions 
in North India to those in Louisiana was clearly brought out. In both cases the 
growing period is extremely short, barely exceeding six months, and the growth 
during that period is very rapid, probably a good deal more so than in most tropical 
countries, where the period ranges somewhere round twelve months and in some 
cases considerably beyond it. It is obvious that without this rapid growth in these 
extra*tropical regions hardly any crop worth reaping could be grown. In both 
oases intense heat with great moisture presents ideal conditions for forcing the plants 
to their greatest activity of growth in length, and in both cates the period is 
terminated by a decrease in temperature and sometimes of moisture in which no 
further growth is possible. 

Kameuling touched on many other matters connected with the growth of the 
joints and leaves, but there is no space to deal with these here, especially as they 
have been much more accurately studied recently by Kuijper, also in Java. It 
may be noted, in passing, that the main pieces of work connected with the subject, 
with which the writer is acquainted, come from Java at comparatively long inter¬ 
vals. Kobus in 1887 to 1893 studied the growth in length of the leaf, and showed 
that the blade attained its full gi-owth much sooner than the sheath. Kamer- 
ling’s work was published m 1904, when he laid the foundation of our knowledge 
of the relative growth on joint, sheath, and blade. It was not until 1915 that the 
next important paper, written by Kuijpek,* appeared. As might be expected, 
this paper is written on a different plane to that of the earlier observers, in that 
it replaces the older methods by a much more up-to-date one. After working 
over Kamerling’s results, the writer extends his observations to a thorough inves¬ 
tigation of the whole subject. Ktjijpeh was interested in a disease of the cane 
shoot which seemed to depend on the relative growth of the various immature 
organs while still hidden away in the recesses of the bunch of leaves, and he found 
that he required much more accurate details than could be obtained by the use of 
Kamerling’a method. In place of measurements of the growth of comparatively 
fully formed organs, obtained by inference, ho needed actual measuremonts of the 
very youngest organs near the vegetative apex. Kamerling had, it is true, also 
attempted this, and boldly cut away the older tissues and protected the young 
parts exposed by tin foil, but serious injuries resulted which disturbed the normal 
growth, and the method was abandoned. Kuijper applied the ingenious plan of 
piercing the whole apex by strong needles which would leave a series of minute 
holes, and by unravelling the complex of leaves and joints after an interval he 
was able to judge by the displacement of the holes the actual growth in length of 
the different organs during the time. By making a series of holes one centimetre 
apart ho was able to build up a scheme of the internal growth of the sugar cane 
which approached very near completeness. A second longer paper giving further 
details appeared in 1918 ^ and it will be sufficient for our purposes if the mean 
results of Kuijper’s studies are summarized here. 

As a convenient convention he signifies by the figure 1 the parts connected 
with the uppermost visible transverse mark, namely its leaf, sheath and joint; 
older sheaths, namely those further down the stem, he denotes by 5, etc., 
while the younger sheaths, which have not yet appeared he numbers 0 ^ -i, 
etc., upwards. In his first paper he generally confirms Kamerling's results. The 
leaf blade is the first organ to be developed and it completes its growth before the 

1 Kuutper, J . De groel van bladschijf, bladscheede en stengel van liet sulkerriot. Meededee- 
llngen van het Proefstation voor de Java-suikerindustrie, 1916, p. 211. 

• KuiJPBB, J. Voortgezette metiugcn omtrent des Icn^egroei van het sulkerriet, ibid., 
1918, p. 163 
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sheath oommenoes to elongate, this being iu like manner followed by the joint to 
which it is attached. The blade is already completely developed in - 2 , and the 
sheath commences to elongate there; the sheath is complete in 1 and the elonga* 
tion of the stem takes place concorrently in i to The growth of all these parts 
is at first basi-petal, afterwards intercalary. That is, the top of the organ is the 
first to be finished and the region of elongation passes downwards along it; the 
lowest part next completes its growth and some more increase then takes place in 
the portion intermediate between the two. This applies equally to blade, sheath 
and joint. 

In the second paper he finds that the period between the first appearance to 
an outside observer of two successive transverse marks varies, in the kinds of 
cane examined* from five to seven days. Growth in length of the cane, which is 
confined to joints f to takes about 15 days to complete in this section. The 
growth in length during the night is considerably greater than daring the day, 
especially in the joints immediately below the arrow. A grand period of growth 
is observable, as in other plants, in the sugar cane as a whole. Although rain 
causes some disturbance to this curve of growth it has not the power of materially 
altering it. Bainfall, however, strongly infiuences the daily growth, either by 
altering the relative daily and nightly increases, or, somewhat later, by increasing 
the general rapidity. The influence of air moisture on growth was hardly per¬ 
ceptible in any case examined. 

The Java work on the growth of the cane was obviously conducted under 
strictly local conditions, and it is desirable, liow that the way has been clearly 
indicated, that plant physiologists in other countries should take it up. This is 
perhaps especially the case with India, where there are an entirely different set 
of canes grown, and in the Louisiana plantations where the climatic conditions 
are so very diverse fix)m those iu Java. By following Kuijper’s method, exact 
data may be accumulated on the experiment stations; but by Samerling^s, it is 
open to any planter to conduct experiments on the different varieties giown, and 
on the effect of varying treatment of the fields on the growth of the canes. It is 
a truism that in every crop the work done in any one region must be tested in 
other places, if the conditions of soil and climate are different, and in no crop are 
the local circumstances of more importance to growth and yield than in the sugar 
cane._ 

Alin Caillas' points out that honey contains the enzyme invertase. Its presence 
would explain the difference in analyses of the same sample made at intervals of some 
months, due to the transformation of the sucrose to invert sugar. Its presence, moreover, 
would enhance the alimentary value of the product, by aiding digestion. 

The production of cane sugar in Louisiana for the season beginning in the fall of 1919 
was 121,000 short tons as compared with 280,900 tons in 1918, 243,600 tons in 1917, and 
803,900 tons in 1016. The amount of cane crushed was 1,883,000 tons, or an average of 
129 Ihs. of sugar per ton of cane. The average yield of cane per acre was 10*5 tons as 
compared with 18 tons in 1918, and the estimated area harvested for sugar manufacture 
was 179,900 acres, as compared with 231,200 acres in 1918. 

The final results of the American 1919 beet crop, as issued by the United States 
Department of Agriculture, show that with sowings ox 890,400 acres only 692,455 acres 
were harvested and from this area, which compared with 594,010 acres harvested in 1918, 
there was produced 648,616 tons of sugar, compared with 683,091 tons that year. The sow¬ 
ings in 1918 were 689,780 acres and the lots 95,690 acres or 14 percent. This year the 
loss was 197,945 acres or 22 per cent. These diminished results are ascribed chiefly to the 
very unfavourable agricultural conditions which prevailed throughout the season. 

~ I dmptet rmdu9, 1920, ITO, 589-^92. — 
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The 1919 Java Sugar Crop. 

By H. C. PKINSSN OEBBLIGS, Ph.D. 

During the 1919 season 179 sugar factories worked in Java, the total area 
planted being 137,655 hectares (340,138 acres); from these there was har^'ested 
216,092,074 piculs (13,075,138 tons) of cane which jdelded 21,633,524 piculs 
(1,316,361 tons) of sugar. 

The distribution of the planted area, the cane and sugar crops, and the output 
per unit of area are shown in the accompanying tables. The figures collected in 
these tables have been derived or calculated from Mr, Dickhoff*s statistics in 
the Archie/ voor de Snikerinduatrie in Nederhtndach Indie of the last few years. 

In 1918, at the time when the land had to be prepared for the planting of the 
1919 crop, a large proportion of the 1917 one was still lying in the warehouses, as 
a consequence of the lack of shipping tonnage. The holders, who were already 
encumbered with that old sugar and had likewise a full new ciop, which was very 
promising, before them, feared they would not be able to finance all that accumu¬ 
lation of sugar, if matters continued in the same abnormal condition ; and most of 
them therefore resolved to decrease their plantings slightly, while a few factories 
preferred not to plant at all for 1919. Thus Krebet, Kenongo, Kebonardjo, 
Karanganom, Gondanglipoero and Tjidahoe did not plant at all, while the cane 
planted in the fields of Papoh was crushed in the mill of Garoem. That is why 
seven factories did not grind in 1919, thereby reducing the number of active 
establishments from 186 in 1918 to 179 in 1919. The total area under cane 
decreased from 402,943 to 340,138 acies. 

The weather was not favourable duiing thegi-owing period of the cane for the 
1919 crop. The months of October, November and December proved very dry, 
while at the same time irrigation water was only sparingly put at the disposal of 
the cane planters, since the scarcity of food-stuffs induced the Government to tiy 


I.— Cane Crop. 


Number Land under Cane. Cane Harvested. 

of ^ .A. .. ..- - - - 

Residencies Factories Tons Kilograms 

and In Hectares. Acres. Tonsi per l)er 

Totals. Operation. aero. liectare. 

Cheribon . 12 .. 7,934 .. 19,604 .. 611,171 .. 81*26 .. 78,241 

Pekaloiigan . 18 .. 14,064 .. 34,752 .. 1,280,776 .. 36*86 .. 92,614 

Kedoe and Banjoemas. 8 .. 7,961 .. 19,670 ,. 862,726 .. 43*86 .. 110,094 

Djokdjakarta .. .. 16 ,. 10,873 .. 26,867 1,142,421 .. 42*60 .. 106,700 

Soerakarta . 14 ., 10,967 .. 27,074 .. 1,108,938 .. 40*97 .. 102,870 

fiemarang. 12 .. 8,809 .. 21,767 .. 846,108 .. 88-82 .. 97,474 

Madioen. 0 .. 6,617 .. 13,879 .. 642,917 .. 89*10 .. 98,171 

Kediri . 20 .. 20,776 .. 61,334 .. 1,843,228 .. 36*91 .. 90,164 

Soerabaja. 36 .. 24,264 .. 59,930 .. 2,377,760 .. 39*62 .. 99,476 

Pasoeroean. 2S .. 20,360 .. 60,809 .. 1,868,642 .. 87*13 .. 93,210 

Besoeki . 9 .. 6,061 .. 14,962 .. 691,466 .. 39*83 .. 99,998 


Total, 1919. 179 .. 137,655 340,138 .. 13,075,138 .. 3810 .. 96,517 

„ 1913 186 .. 168,071 .. 402,943 .. 15,637,342 38-44 .. 97,387 

„ 1917 186 .. 160,489 .. 396,440 .. 17,079,303 .. 43-09 .. 108,179 

„ 1916 186 .. 156,928 .. 385,290 .. 15,878,800 .. 41-11 .. 103,218 

„ 1915 186 .. 161,166 .. 378,600 .. 14,189,000 .. 37-99 .. 96,385 

„ 1914 186 .. 147,«6 .. 386,000 .. 14,901,000 ,, 40-87 .. 102,009 

„ 1913 190 .. 146,321 .. 369,200 .. 14,951,300 .. 41-63 .. 104,6!4 

„ 1912 .. 184 .. 140,303 .. 346,800 .. 14,374,300 .. 41-63 .. 104,263 

„ 1911 186 .. 135,780 336,600 .. 14,068,900 .. 41*94 105,807 

„ mo . 182 .. 126,628 .. 312,600 .. 12,199,400 89-08 .. 97 997 


4 Tons of »401b*. 
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II.— SuaAB Exteaoxbd. 

Maximum output of any 


Residencies 

and 

Kilograms 

per 

Lbs. 

per 


On 100 

single factory. 

Kilograms Lbs. per 

Averages. 

acre. 

acre. 


Cano. 

per hectare. 

acre. 

Cheribon. 

.. .. 7,937 .. 

7,079 


10*02 

.. 8,672 .. 

7,6i6 

Pekalongan. 

_ 8,868 .. 

7,912 


9*69 

.. 10,966 .. 

9,780 

Kedoe and Banjoemaa 

. 10,204 .. 

9,101 


9*27 

.. 11,636 .. 

10,879 

Bjokd Jakarta 

.... 11,803 

10,628 


1106 

.. 13,626 .. 

12,064 

Soerakarta 

, .. 11,380 .. 

10,115 


11*06 

.. 14,639 .. 

13,067 

Seinarang .« 

.... 10,336 .. 

9,218 


10*61 

.. 11,166 .. 

9,960 

Madioen .. 

. .. 10,132 .. 

9,037 


1082 

.. 11,044 .. 

9,862 

Kediri. 

.... 8,641 .. 

7,707 


9*68 

.. 10,940 .. 

9,768 

Soerabaja. 

. .. 10,018 .. 
9,086 .. 

8,902 


10*07 

.. 12,297 .. 

10,968 

Pasoeroean . 

8,104 


9-76 

.. 12,663 .. 

11,296 

Besoeki. 

. .. 9,817 .. 

8,766 


9*82 

.. 11,723 .. 

10,466 

Average, 1919 .. .. 

.... 9,706 .. 

8,657 


lotie 

.. 14,639 .. 

13,057 

„ J9IS 

. .. 10,904 .. 

9,723 


11*19 

.. 16,996 .. 

14,266 

1917 .. .. 

.... 11,382 .. 

10,117 


10*^0 

.. 16,416 .. 

14,696 

,, 1916 

. .. 10,366 .. 

9,238 


10*03 

.. 16,300 .. 

13,650 

„ 1916 .. .. 

.... 8,729 .. 

7,788 


9*16 

.. 12,941 .. 

11,546 

„ 1914 .. 

. .. 9,626 .. 

8,496 


9*28 

.. 14,125 .. 

.. 14,708 .. 

12,602 

,, 191S .. .. 

.... 10,087 .. 

9,110 


9*66 

13,122 

„ 1912 

. .. 10,026 .. 

8,910 


9*63 

.. 13,490 .. 

12,034 

M 1911 .. .. 

.... 10,805 

9,617 


10*26 

.. 36,091 .. 

13,460 

1910 

. .. 10,121 .. 

9,037 


10*33 

.. 13,794 .. 

12,306 


III, 

—Sugar 

Proluctiok 

IN Tons. ' Total 


Residencies 

nnd 

Fi rst 

Centi'ifugalled 

After- 

Sack 

Production; 
Centrifugalled 
After-products 

4 ;3; 

Solidified 

Totals. 

Stigars. 

products. 

Sugar. 

Sack Sugar a ; 1. 

Molasses. 

Cheribon. 

60,336 

.. 984 .. 

394 

61,273 .. 

678 

Pekalongan. 

121,926 

.. 1,043 

60 

122,737 .. 

8,081 

Kedoe and Banjoemas .. 

79,741 

.. 293 ., 

49 

.. 79,985 .. 

9,231 

Djokdjakarta . 

126,120 

.. 1,406 .. 

281 

126,214 .. 

988 

Soerakarta. 

121,061 

,. 2,232 .. 

7 

122,728 ,. 

308 

Semarang . 

87,661 

2,694 

43 

.. 89,564 .. 

9,868 

Madioen. 

66.769 

439 .. 

40 

.. 66,108 .. 

1,632 

Kediri. 

176,886 

937 .. 

62 

.. 176,106 .. 

25,906 

Soerabaja.. 

234,630 

.. 6,790 .. 

173 

238,968 ,. 

13,213 

Pasoeroean. 

178,692 

.. 4,263 .. 

498 

183,038 .. 

19,193 

Besoeki . 

66,734 

.. 2,261 .. 

66 

68.458 . . 

7,406 

Total, 1919 . 

1,297,320 

.. 22,342 .. 

1,653 

.. 1,315,158 .. 

96,303 

„ 1918 . 

1,714,833 

.. 46,292 .. 

2,700 

.. 1,760,197 .. 

18,611 

49,870 

„ 1917 . 

1,779,564 

.. 18,708 

3,976 

.. 1,793,416 

„ me . 

1,679,670 

.. 27.736 

4,664 

.. 1,604,164 .. 

85,749 

M 191$ . 

1,273,190 

.. 28,977 .. 

6,336 

.. 1,298,307 .. 

127,643 

„ 1914 . 

1,306,246 

.. 91,644 .. 

8,614 

.. 1,382,826 .. 

94,766 

„ ms ...... 

1,381,673 

.. 112,838 .. 

13,164 

.. 1,442,884 .. 

66,766 

„ 1912 . 

1,338,607 

.. 60,362 .. 

11,324 

.. 1,384,242 .. 

75,610 

„ mi . 

1,403,642 

43,799 .. 

14,047 

.. 1,443,466 .. 

68,288 

1910 . 

1,243,103 

• — .» 

30,368 

.. 1,268,287 .. 



> Tons of 9240 lbs. 


819 














































The International Sugar Journal. 


IV* — Sotdivision of the Ckop in Percentage according to AssoRTMENra. 


Residienoles 

White 
planta¬ 
tion 
sugar: 
first 

White 
planta¬ 
tion 
sugar: 
second 

Channel 
assort¬ 
ment 
refining 
crystals, 
16/20 D.S. 

Refining 

crystals, 

11/13 D.S. Second Molasses 

Oentrl- 

fugalled 

last 

Sack 

Total. 

and Averages. 

runnings, runnings, pol. 98. 

pol. 96*5. boilings. Sugar. 

product. 

sugar. 

Cheribon .. 

.. 43*4 

.. 6-3 

.. 24*0 . 

. 24*1 .. 

— 

.. 1*6 . 

. — .. 

0*6 

. 100 

Pekalongan .. 

.... 60-2 

.. 7-0 

.. 16*2 . 

. 16*8 .. 

— 

.. 0*7 . 

. — .. 

0*1 

. 100 

Kedoe and Banioemas — 

.. — 

.. 63*4 . 

46-3 .. 

— 

.. 0*2 . 

• s • 

0*1 

. 100 

Djokdjakarta .. 

.. 76*8 

.. 1-4 

.. 10*3 . 

. 10*2 .. 

— 

.. 0*8 . 

. 0*3 .. 

0*2 

. 100 

Soerakarta .. 

... 80-4 

.. 1*6 

.. 10-2 . 

. 6*1 

— 

.. 1*7 . 

. — . • 

—- 

. 100 

Semarang .. 

.. 47-9 

..2 7 

.. 21*0 . 

. 25*7 .. 

— 

.. 0*6 . 

. 2*2 .. 

— 

, 100 

Madioen 

.. 78-1 

.. 4-4 

.. 6*2 

. 10*4 ,. 

— 

.. 0-7 . 

. 0*1 .. 

0*1 

. 100 

Kediri . . . . 

... 66-3 

.. 0-7 

.. 16*1 . 

. 27*2 .. 

— 

.. 0*4 . 

. 0*2 .. 

0*1 

. 100 

Soerabaja .. 

.. 68-0 

.. 2-6 

.. 17*7 . 

, 19*6 ., 

— 

.. 2*2 . 

. — .. 

— 

. 100 

Pasoeroean .. 

... 18 8 

^ — 

.. 40*1 . 

. 38*6 .. 

— 

.. 1*6 . 

. 0*7 .. 

0*2 

. 100 

Besoeki 

.. — 

.. — 

.. 61*4 . 

. 34*8 .. 

— 

.. 0-8 

. 3*0 .. 

— 

. 100 



. 


.. ... 




—— 

—— 

Average, 1919 . 

.. 49*7 

. 21 

.. 231 . 

23-3 .. 

— 

.. 1-2 . 

. 05 .. 

01 

. 100 

„ 1918 .. 

.. 46 9 

.. 3-2 

.. 27*0 . 

. 210 .. 

01 

.. 2*4 . 

. 0*2 .. 

0-2 

. 100 

„ 1917 

... 60-3 

.. 1-9 

.. 40*6 . 

. 6*2 .. 

— 

.. 0*7 . 

. 0*1 .. 

0*2 

. 100 

„ 1916 .. 

.. 48*1 

.. 2*9 

.. 37*3 . 

. 9*7 .. 

— 

.. 1*4 . 

. 02 .. 

0 3 

. 100 

„ 1915 

... 43-8 

.. 4*2 

.. 34*9 . 

. 14*1 .. 

0-3 

1*7 . 

. 0*6 .. 

0*6 

. 100 

„ im .. 

.. 40*3 

.. 4-0 

.. 32*3 . 

. 16*7 .. 

01 

.. 6*8 . 

. 1*1 .. 

0*7 

. 100 

„ 1913 

... 32 9 

.. 6-8 

.. 30*0 . 

. 20*9 .. 

0-8 

.. 6-4 . 

. 1*3 .. 

0*9 

. 100 

,, 191S .. 

.. 33-6 

.. 5*6 

.. 29*9 . 

. 26*2 .. 

0 1 

.. 2*4 . 

. 1*4 .. 

0*8 

. 100 

„ 1911 

... 36*2 

.. 0*2 

.. 33*4 . 

. 27*1 .. 

— 

.. 1*7 . 

. 0*2 .. 

2*2 

, 100 

„ 1910 ., 

.. 34-9 

.. — 

.. 30*2 . 

. 31*8 ., 

— . 

.. — . 

. — 

81 

. 100 


and increase the production of rice, maize, tapioca and similar crops, thus necessi¬ 
tating a considerable supply of the uTailable irrigation water being taken from 
cane cultivafciou, Further, influenza, which raged violently in Java, interfered 
largely with the field work and left many operations undone that were necessary 
for the thriving of the cane. Finally, the price of fertilizers had gone up 
tremendously, and they had become scarce too, a circumstance that prevented the 
planters using them as freely as might be desirable. It was a piece of luck that 
at the time when any importation of ammonium sulphate was quite impossible, 
cargoes of Chile saltpetre arrived; experiments, made on a large scale by the 
experiment station, showed that the nitrogen in that fertilizer is just as good for 
the Java cane as that in sulphate of ammonia. 

The cane varieties in Java are and remain the subject of much study. New 
seedling canes are constantly being raised by the experiment stations and by 
individual planters, who select the best kinds and propagate them for use in the 


V.—Pbrcentual Composition of the Cane Plantings 

FOR THE 

Crop of— 

Variety 

1913 


1914 


1915 


1916 

1917 


1918 

1919 

B. 247 . 

64 


68 


67 


54 

. 48 


41 

.. 29 

P.OJ. 100. 

32 


29 


30 


30 

. 31 


28 

16 

Cheribon. 

8 


6 


6 


5 

. 4 


3 

.. 1 

P.O.J. 213. 

1 

• a 

1 


1 


1 

. 1 


1 

.-. — 

E.K. 2. 

.. — 

• • 

1 

« • 

1 


2 

4 


4 

.. 6 

E.K. 28 . 

.... — 

• • 

— 

• 

— 


_ 

. 2 


6 

.. 23 

F. »0 .. 

,. — 


— 

• ■ 

— 


1 

. 2 


4 

.. 4 

D.I. 62. 

.... — 


— 




.... 

. 1 


4 

.. 13 


,, — 


— 


— 



— 


2 

.. 1 

.. .* — 


..... 







1 

1 

Various . 

6 


6 


6 


7 

‘ 7 


6 

.. 6 

Total .. .. .. .. 

.... 100 


UO 


100 


100 . 

. 100 

.. 

100 

.. 100 
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cane fields. We give here the statistics of the varieties used for the crops of the 
last seven years; these show clearly that the old Black Cheiibon cane, the only 
one which dates from the period before the seedlings came into use, occupies 
but 1 per cent, of the total area, and also that old seedlings decrease in importance 
while new ones come to the front. Only varieties occupying 1 per cent, and more 
of the plantings are represented in the list. 

The cane production over the whole island amounted to 38*10 tons per acre 
or little under the 1918 result, which was 38*44 tons. Among the residencies, 
Banjoemas is foremost with 43*85 tons, closely followeil by Djokdjakarta and 
Soerakarta, respectively with 42*60 and 40*97 tons. The residencies, which as a rule 
are worst off in regard to irrigation water, viz., those of Cheribon, Kediri and Tegal, 
yield the lowest tonnages, being respectively 31*6, 35 91 and 38*85 tons per acre. 

The extraction of sugar on 100 of cane is nothing to boast of, being only 10*06 
per cent, against 11*19 per cent, the year before. Soerakarta and I)j(»kdjakarta 
are highest, both with 11*06 per cent., while the residency with the highest cane 
crop is at the same time the one with the lowest sugar content in the canc and the 
worst yield of sugar on 100 cane, viz., 9*27 per cent, in Banjoemas and Kediri. 
As a consequence of the low yield of sugar per 100 cane and the modest tonnage 
of cane per acre, the output of sugar to the acre is not brilliant, either, having 
amounted to 8657 lbs. of sugar per acre, against 9723 lbs. in 1918. The resi¬ 
dency of Djokdjakarta made the highest record, being 10,528 lbs. of sugar to the 
acre, and Cheribon was lowest with only 7079. The highest figure, in this respect, 
of any single factory during the entire grinding season is reported from the resi¬ 
dency of Soerakarta, with 14,639 lbs. of sugar to the acre. That same factoiy 
made 15,996 lbs. last year, which shows how great the influence of unfavourable 
weather has been in 1919. The joint effect of the considerably reduced area and 
tlie rather low yield of sugar per acre finds its expression in the total amount of 
sugar produced, which is calculated at 1,316,168 long tons. This production is 
much smaller than that of the immediately foregoing years, in fact one has to go 
back as far as 1915 to find so low a figure for the Java crop. 

In the year under review more than half the sxigar produced consists of white 
plantation sugar, fit for immediate use. The quantities of grey and of brown 
refining crystals are about the same, amounting respectively to 23*1 and 23*3 per 
cent, of the total crop. The black after-products do not exceed 1*8 per cent, of 
the total, and they diminish in importance every year. 

Besides the sugar already mentioned, Java produced 96,517 tons of solidified 
molasses. In recent years the exportation of this product suffered greatly from 
the lack of steamer capacity to British India, but as soon ns this was rectified the 
production of solidified molasses rose again to a veiy satisfactoiy figure. 

The following table has been compiled from the data issued annually by the 
Chemical Department of the Java Sugar Experiment Station. These figures cover 
a peiiod of 10 years and they may be usefully supplemented by the following 
general remarks on the comparative results. 

The sucrose content of the cane was much lower in 1919 than in 1918, but one 
must not forget that the last mentioned year was uncommonly high. This year it 
is 12*38 per cent, or a good average, as the general average of the last ten years 
may be calculated at 12*49 per cent. The highest sucrose content over the whole 
season is reported from Pohdjedjer with 16*11 per cent., the lowest is from 
SoekodoDO with 9*93, 

The fibre content of the cane is much the same as last year. In the specification 
we find the highest fibre content from de Maas with 16*16 per cent., the lowest 
from Sempalwadak with 10*73. 
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In combination with the lower sucrose content of the cane, the mcroae amtent 
of the hagaeee is much lower than in 1918. It is now given as 4*01 per cent, for 
the whole island with a maximum for Sedajoe of 7*40 per cent, and a minimum for 
Ngadiredjo of 2*39. These two factories were highest and lowest too in 1918. 

The moisture content of the bagasse is rather high, especially if we take into 
account the rather low sucrose content of the cane, which does not require a large 
amount of maceration water. We find an average of 47*01 per cent, with a maxi¬ 
mum for Djatiroto of 52*13 per cent, and a minimum for Tjepiring of 41*88. 

The sugar extraction in juice on 100 parts of siasrose in cane is also not 
particularly good, being 92 per cent.; this gives rise to some disappointment, 
because the arduous work done by the Technical Department of the Java Sugar 
Experiment Station in connexion with the improvement of the milling of plants 
had led us to believe that especially in a year when small amounts of cane had to 
be worked up, a considerable rise of that value might be witnessed. The figure 
has been decreasing since 1917 and is now not much higher than in 1910 when it 
amounted to 91*2 per cent. 


VI.— Factohy Eesults duriko the Last Decade. 


Cane— 
Sucrose.. 
Fibre . 
Baoasse— 
Sucrose. 


1910 1911 

12*54.. 12 71. 
12*27.. 12 52. 


1912 

12-36. 

12*17. 


1913 1914 

12*64.. 11 *91. 
12 40., 12-61. 


1915 

.11*63 

13*26. 


4*32 . 4 60 . 4*47.. 4.45 


Moisture. 46*72. .46*75 46 52..46 52 

90*8 . 90 8 
. 6*96 . 7*00 
11*21..11 38 

81*47 . 80*95 . 80*39 . 82*00 
:i3 00..32 92 32*70..32*46 


Sugar extraction by mills 
Sucrose in filter press cakes .... 
Sucrose ill juice on lOO cane .. 

Purity of raw juice . 

Purity of final molasses .. .. 
Calculated available sugar .... 
Sugar extracted on 100 cane .. 
Suck se turned out on loo— 

Cano . 

Sucrose in cauc . 

Sucrose in juice . 


91*2 ..90*6 
6*13.. 7*30. 

11 43..11 52. 

84*67 84 57 
33*42 XVH 
10-93 11 *00.. 10-44 
10*76.. 10 80.. 10*21. 


. 4 *21. 
46*27. 
.90*4 . 
6*72 
10 77 


, 4*11. 
46*64. 
91*9 . 
7*97. 
10*69. 


10*33 

10 00 ., 


9 94 
•76. 


10*00 
9 65. 


1916 

.12*42. 

.13*14. 

. 4*00. 
.46*97. 
.91*1 . 
. 4-51. 
.11*32. 
.84*41, 
.32*4 . 
.10*80. 
.10*42 


10*2.3..10 .38 . 9*80 . 9*75 . 9*33.. 9*18..10*60 
81 82..81 *67..79*35..77*75..78*34.,79 20..81 *00, 
89*78..90*10..87*42..85*77..86*63..86 40 . 88 90. 


1917 1918 1919 

.12*82.. 13*63..12-.38 
.13*02.. 12*99.. 13*01 

. 4*10.. 4*34 . 4-01 
.46*82.. 47*22.. 41 01 
.02*3 ..92*1 ..92*0 
. 4*15.. 4 ,36.. 3*70 
.11*83.. 12*55.. 11.39 
.85*80 86*50.. 83-7 
.32 6 33*1 ..32*1 

.11 40. 12 17. 10*60 
.11 00.. 11 68.. 10*44 

10*48 .11*27.. 10*12 
.81*76 82 61..81*66 
.88*58..89*80 . 88*85 


ouv;ituaj!; uust ujn luu— 

Cane . 

2*28.. 

2*33.. 

3*55.. 

2*79.. 

2*68.. 

2 45., 

. 2*36.. 

2 34 . 

2 36 . 

2 26 

Sucrose in ca.n6.. 

... 18*18.. 

18*33, 

.20*65. 

.22*26. 

.21*66 

,20-87. 

.19-00. 

18*26., 

,17*39 

18*.34 

Sucrose in juice .. .. .. 

,. 10*24.. 

9 90.. 

12*58.. 

14*23.. 

,13*37.. 

13*60 , 

.11*10.. 

11*42.. 

10*20.. 

11 16 

In Bagasse on 100 - 











Cane. 

.. 1*11.. 

1*19.. 

1*14.. 

1*10., 

1*14.. 

0*94., 

. 1*10.. 

0*99.. 

1*08 . 

0 99 

Sucrose iu caue . 

8,86.. 

9*36.. 

. 9*23 

. 9*36 

. 9*67., 

. 8*08. 

. 8-80., 

7*72,, 

, 7*92., 

, 7 99 

In Filter cake on lOO— 











Cane. 

,0*10.. 

0*10., 

, 0*10.. 

, 0*11 

. 0*13.. 

. 0*12. 

. 0*10 . 

0*09.. 

0*10.. 

, 0*06 

Sucrose in cane . 

.. 0 80... 

, 0*79., 

. 0 83., 

. 0*86., 

. 1*09., 

. 1*03. 

. 0*80.. 

0 74 . 

0*73 . 

, 0*49 

Sucrose in juice. 

0*87.. 

0*87., 

. 0*89., 

. 0*98. 

. 1*21., 

. 1*12. 

. 0*80.. 

0*80.. 

. 0 80.. 

, 0*53 

In Molasses on loo— 











Cane . 

.. 0 98.. 

0 96 , 

. 1*16. 

. 1 22 

. 1*01., 

. 1*09. 

. 0*86., 

0*91.. 

0*94 . 

, 0*90 

Sucro.se in cane. 

... 781., 

. 7 56. 

. 9 39. 

. 9 73 

. 8 48 

. 9*38. 

. 0*84.. 

7*11.. 

, 6*96., 

. 7*27 

Sucrose in juice . 

.. 8*57.. 

%33.. 

10*35.. 

10 74., 

. 9*35.. 

,10 20. 

. 7*69.. 

7*70.. 

7*60., 

. 7*90 

Unaccounted for on 100— 










Cano.' .. , 

... 0*09. 

. 0*08. 

. 0*16. 

. 0 30. 

. 0*30. 

. 0 30. 

. 0-36., 

0*36., 

. 0 24. 

. 0 31 

Sucrose in cane . 

.. 0*72., 

. 0-63. 

. 1*21 

. 2*41. 

. 2*52. 

. 2*.M8. 

. 2*50.. 

2 68., 

. 117. 

. 2 59 

Sucrose in juice. 

... 1*00., 

. 0 70. 

. 1*32. 

. 2*51. 

. 3*81. 

, 2 29 

. 2*66.. 

293 

. 2*54., 

. 3*72 


The loss of sucrose in bagasse on 100 parts of cane amounted on an average to 
0'99 per cent, and 100 parts of sucrose in cane to 7*99, both figures that do not 
exceed last yearns results. 

The sucrose content of the filter^press cake, on the other hand, is decreasing every 
year and now is no more than half that of 1910. The weight of the filter-mud is 
also not great; the loss of sugar in filter*pi*e8s mud on 100 parts of cane as a 
consequence has dropped to only 0*06 per cent., equivalent to 0*49 on 100 parts of 
sucrose in cane and to 0*53 on 100 sucrose in juice. The average sucrose content 
of the mud obtained in factories, clarifying by the ordinary defecation process, 
amounts to 5*25 per cent., that of those using sulphitation to 5*3S per cent, and 
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that of those using oarbonatatkni to only 0*19> The maximum of both first-named 
categories lies at 10*86 in Gcmipol and the minimum at 1*69 in Poerworedjo, while 
the maximum sucrose content of the press cakes of the factory baying the carbou- 
atation process is 1*51 at Boedoeraii and the minimum 0*28 at Barongan. As a 
consequence of the rather mediocre sucrose content and the equally oi dinary mill 
work, the figure for sucrose /n juice m 100 parts of cane is neither uncommonly 
good nor vei*y had, and amounts to 11*39 per cent, with a maximum of 14*70 at 
Pohdjedjer and a minimum of 8*58 at Soekoedoiio. 

As a rule a high figure for sugar in cane is accompanied by a high value for 
quotient of purity in the juice and vice versa. It should therefore be no matter for 
sui-prise that in 1919 the quotient of purity of the raw juice was not higher than 
83*7. Here two the highest sugar content of Pohdjedjer is accompanied by the 
highest quotient, viz. : 89*4, while the lowest sugar content, that of Soekoedono, 
comes together with the lowest quotient on record, namely 77*1. 

The guotieut of purity of the final molasses is lower than last year and is given 
as 32*1, which is in accordance with the lower value for the purity of the initial 
juice. The comparative figures for the five highest and the five lowest results 
follow here, fioni which table we see again that theie is no fixed proportion 
between the purity of raw juice and of the final molasses. The method of claii- 
fication does not appear either to have had a marked influence on the rate of 
desacchariiication from juice to molasses. 


Factory. 

Method of 
Clarification. 

Purity of 
Juice. 

Purity of 
Molasses. 

Kawurassan 

.... Defecation 

.. 8M . 

... 28*6 

Karung Soewoeng., 

.. Defecation .. 

.. 82*4 . 

.29*1 

Kentjong ,. 

.... Sulphitation .. 

.. 80-5 . 

... 29*3 

Kedjosari 

.. Sulphitation 

.. 83*3 . 

. .. 29-4 

Gempol 

.... Defecation 

.. 88*4 . 

... 36-3 

Kremboong .. 

.. Sulphitation 

.. 85 6 . 

... 35*6 

Wonosari .. 

.... Sulphitation .. 

82*2 . 

.. 35*8 

Wonopringgo 

.. Carbonatation ,. 

.. 82*2 . 

... 36*1 

Prad jek«n .. 

.... Defecation 

.. 80-3 . 

. 36-4 


The loss of sucrose in molasses on 100 parts of cane was 0*90; on 100 parts of 
sucrose iu cane 7*27 and on 100 parts of sucrose in juice 7*90 percent. 

The calculated available sugar, expressed in refining ci*y8tal8 of 96*5 polariza¬ 
tion, amounted to 10*44 and that of the sugar actually turned out and calculated 
on that same basis to 10*12 on 100 cane, thus showing a loss ** unaccounted for*’ of 
0*32 per cent. The figure for unaccountable loss in the table, calculated by 
deducting the accountable losses fiom the total ones, yields the figure of 0*31 or 
one fairly identical with the first-named. This coincidence of the two values 
calculated in two entirely different ways, gives us much confidence in the skill 
and accuracy with which chemical control is conducted in Java sugar factories. 

The proportion of sugar really obtained in 100 parts of the calculated avail¬ 
able amount has been on an average 97*4 per cent,, which figure, subdivided for 
the different methods of clarification, is 97*6 for the defecation process, 97*1 for 
the sulphitation, and 97*4 for the carbonatation, thus showing again that the 
different methods do not exert a marked influence on the yield of sugar from 100 
parts of sucrose in juice. 

The highest percentage of one single factory was 100*9 on 100 calculated at 
Soemborkareng, the lowest 90*6 at Wonopringgo. which factories had a purity of 
the final molasses of, respectively* 31*3 and 36*1, whereas the calculation had been 
based on a purity of 33|. On 100 parts of sucrose in juice 88*85 were obtained 
iu product* a very satisfactory figure if one bears in mind that the initial purity 
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of the raw juice was only 83*7 and that half the crop had been turned out in the 
shape of wMte sugar and one-fourth in that of very high-grade refining crystals, 
while the percentage of after-products was very small. 

When in the month of April, 1919, the first sugars of the crop of that year 
reached the ports, the last loto of the previous crop had just been cleared and, 
against all earlier expectations, the factories could enter into the new season clear 
of old remnants. The late rains and the poor sugar content of the cane induced 
many manufacturers to retard the grinding season, thus causing the arrivals in 
April and May to fall below those of other years. In June, however, sugars 
arrived in great quantities at the ports and in November every producer had 
crushed all his cane and delivered all his sugar. 

The sales in 1919 went much quicker and better than those of the two fore¬ 
going ones. The Associated Java Sugar Producers, who sell the product of 167 
factories, equivalent to about 90 per cent, of the total crop, and whose quotations 
are closely followed by the holders of the other 10 per cent., started with prices of 
14 guilders per picul for white plantation sugars, 13 guilders for grey refining 
cr3^stals and 12*60 for the browns, which, at gold parity, is equivalent to 19s. 2d., 
ITs. lOd. and 17s. 2d. respectively per cwt. Once it became known that the 
scarcity of sugar was increasing, the Association was able to raise the price gradu¬ 
ally, and as early as April, 1919, it had been raised to 20 guilders per picul for 
whites; later on small parcels were sold for 25 guilders, and, finally, a small 
quantity of browns for 34 guilders. 

According to statistics published in the Archie/ voor de Java Suikerindmtrky 
the sales of sugar from the 1919 crop down to September have been as follows in 
piculs of 135 i>ounds and guilders of Is. 8d. 


Guilders 

White Plantation. 

Gre\ 

Brown Rei 

’I NINO 


PER 



Refining. 

Molasses. 

Total. 

picul. 

First. 

Second. 

Crystals. 

Crystals. 

SUGAR 


12-13 .. 

— 

.. — .. 

690,880 . 

2,371,680 .. 

— 

2,962,660 

13-14 .. 

3,261,770 

.. — 

206,000 . 

191,170 .. 

— 

4,017,940 

14-16 .. 

1,713,900 

.. 64,410 .. 

1,738,220 . 

— 

— 

3,606,630 

16-16 .. 

1,117,355 

.. — 

184,140 . 

13,600 .. 

— 

1,314,996 

16-17 .. 

39»,696 

. 11,980 .. 

226,000 . 

10,000 .. 

— 

646,676 

17-18 .. 

386,680 

1,200 .. 

26,000 . 

— 

— 

412,880 

18-19 .. 

300,000 

.. — 

612,640 . 

— 

— 

1,656,730 

19-20' .. 

617,940 

.. 36,900 .. 

30,000 . 

844,090 . 

— 

682,940 

20-21 .. 

872,850 

.. 85,000 .. 

30,000 . 

— 

— 

987,630 

21-22 .. 

— 

.. 10,000 .. 

— 

— 

— 

10,000 

22-23 .. 

60,000 

.. 30,000 .. 

— 

247,050 .. 

180,000 . 

607,060 

23-24 ., 

— 

.. — 

100,000 . 

— 

— 

100,000 

24-26 .. 

716,000 

.. — 

60,000 .. 

— 

— 

766,000 

25-26 .. 

— 

., 176,000 .. 

98,820 . 

— 

— 

273,820 

34-85 .. 

— 

.. — 

244,410 .. 

619,100 .. 

— 

763,610 

36-86 .. 

— 

.. — 

— 

625,860 .. 

— 

626,860 


9,693,691 

402,590 

4,034,110 

4,822,460 

180,000 

19,132,481 


The total Java crop of 1919 amounted in all to 21,633,624 piculs, so that the 
sales mentioned here cover 90 per cent, of the total production. We calculate from 
these the average price for the assortments and the monetary value of that part of 


the crop in guilders. 

Guilders per Monetary Value 
Assortment, Picul. in Guilders. 

White first sugar . 15*77 .... 162,896,000 

White second sugar . 21*86 8,804,000 

Grey refining crystals . 17*27 .... 69,688,000 

Brown refining sugar ., 19*44 .... 93,968,000 

Molasses sugar. 22*60 .... 2,260,000 


Total . 17*12 327,691,000 
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We see from this table that the white first sugar, although the most superior 
product, has fetched the lowest average price, while, on the other hand, the after-* 
product molasses-sugar fetched the highest figure. The reason for this strange fact 
is not to be sought for in a wrong appreciation of the various assortments, but in 
the circumstance that the first sales at the lowest prices have been in whites, while 
later on, when prices have gone up generally, the brown and black sugars were 
sold. After this table had been calculated, it appeared that, owing to a better 
result than had been anticipated, some more sugar could be sold, and it changed 
hands at the then ruling high prices. 

The final result is that the 21,633,524 piculs of sugar from the 1919 crop have 
been sold at an average of 18*43 guilders per picul, equivalent to 25s. 3d. per cwt. 
This is the average price for all assortments, packed in giinny bags and delivered 
at the buyers’ door at the ports. The total monetary value of that crop paid to the 
manufacturers may be calculated at about 400 million guilders or 33 million 
pounds sterling. 

Oil January Ist, 1919, a stock of about one million tons of sugar was still lying 
in the Java warehouses, but transportation to the countries of destination went on 
so smoothly, that notwithstanding this reserve and the returns of the 1919 crop, 
the stocks at the end of the 3 ^ear were only 250,000 tons, and these have since 
mostly left Java. The 1920 crop starts therefore without any appreciable old stocks. 

We give here the exports of Java sugar for the last five years, from 1st of April 
to 3Ist of March. They show us how the scarcity of sugar spreads all over the 
world and how constantly new customei's come and endeavour to get a share of the 
Java production. 

To sum up the Java sugar crop of 1919 in one sentence, wo can say that the 
crop planted in 1918 under the most gloomy forecasts has yielded an average return 
of a good and sound quality of sugar, which has been sold at very satisfactory 
prices and has been shipped to its ultimate destination without a hitch. 

VII.— Sugar Exports Ist April—SIst March. Long Tons. 


Destination 


1915*16 

1916*17 

1917-18 

1918-19 

1919-20* 

Netherlands ,, 


412 .. 

31,809 

.. — 

— 

21,283 

United Kingdom 


234,940 .. 

548,980 

•. 317,9oo .. 

142,547 

119,528 

France .. ., 


72,949 ,. 

69,692 

.. 34,468 .. 

65,636 

41,636 

Switzerland 


— 

— 

.. — 

6,628 

— 

Russia. 


— 

— 

— 

2,958 

1,414 

Denmark .. 


— 

— 

.. — 

— 

2,370 

Sweden 


— 

— 

.. — 

— 

14,522 

Norway. 


— 

11,855 

19,780 .. 

44,272 

50,152 

Italy . 


— 

20,724 

.. — 

5,495 

45,956 

Spain . 


— 

— 

.. — 

— 

6,909 

Greece. 


— 

— 

11,793 .. 

5,162 

8,239 

Rumania. 


— 

— 


— 

3,921 

Turkey 

,, 

— 

— 

.. — 

— 

23,321 

Egypt. 

,, 

— 

— 

— 

2,844 

— 

Argentina .. 

,, 

— 

— 

.. — 

5,200 

— 

Suez. 


19,895 .. 

11,918 

18,231 .. 

28,870 

10,652 

Port Said, f.o. .. 


40,321 .. 

26,117 

12,205 .. 

19,438 

53,091 

United States.. 


— 

_ 

.. — 

7.423 

— 

Vancouver,, 


— 

6,007 

3,514 .. 

17,656 

2,953 

Singapore 


62,949 .. 

60,212 

.. 157,736 .. 

163,230 

61,766 

('Jhina. 


18,458 .. 

6,987 

2,314 .. 

31,961 

3,525 

Hong Kong .. 


181,672 .. 

136,829 

.. 163,664 .. 

308,792 

177,156 

Japan .. 


48,244 .. 

49,369 

.. 90,802 ., 

439,396 

267,306 

British India .. . 


461,703 

407,018 

.. 336,736 .. 

343,480 

320,817 

Australia .. ,, 


45,662 .. 

25,292 

.. — 

30,000 

71,963 

Siam . 


9,401 .. 

16,138 

21,397 .. 

3,612 

152 

Other countries .. 


• • 


141 .. 

100 

3,428 

Total 

, , 

1,176,487 .. 

1,427.848 

.. 1,190,726 .. 

1,664,801 

1,308,019 


^11 months. 
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The Uba Cane. 

Some further Data as to Its Ori||;in. 


An anonymous writer in the South African Sugar Journal attempts to throw 
some light on the origin of the Uba cane in Natal and to suggest the deriration of 
that name. According to him when 30 years ago a blight disease threatened the 
extinction of the sugar industry in Natal, one of the estates owned by Mr. nis 
Pass got into communication with sugar estates all over the world, and obtained 
varieties from Egypt, Louisiana, Mauritius, the West Indies, and tops from India. 
One box of tops was misplaced for a while and when found the cuttings were 
almost dead; only two of them were successfully planted and propagated, but 
from these a new variety was clearly established. Whereupon it became neces¬ 
sary to find some word by which to designate it. An attempt to trace the label 
only resulted in the finding of three letters which were badly written and which 
were deciphered as “Uba.** As however there was no doubt that these tops had 
come from Poona, India, it was assumed that the last three letters of “Poona” 
read like “Uba.” Hence, so the story goes, the adoption of this appellation for 
the standard cane of Natal and Zululand. Admittedly, this story is a variation, 
if not a confirmation, of the one given three years ago in some interesting conjec¬ 
tures which the Superintendeut of the Jamaica Botanical Gardens, Mr. W. Habbis, 
published in his annual report for 1910, on the origin of the nomenclature of this 
cane. In his version, derived from various sources, including that of the Kew 
Bulhtin, the name Uba was also described as being the only decipherable letters 
on a damaged label, but it was hazarded that “Uba** was part of the name 
“ Boa6aya** (a Madagascar cane) which was supposed to have reached Natal via 
India, whence it was brought by the Acting Governor, Sir Charles Mitoheix, 
in 1885. 

On the other hand, Mr. Alfred J. Watts, of Pernambuco, Biazil, sends 
us the following interesting communication as to the existence cf a “ Ub& ** cane 
in Brazil quite fifty years ago :— 

When first I came to Pernambuco in the year 1884 (he writes) to study the 
“ gumming ** disease on behalf of the first English company to start Centrals here, 
I found already under field cultivation considerable areas of a number of vaiieties 
brought in the year 1878, if 1 recollect rightly, from the Botanical Gardens in 
Bio de Janeiro, all of which were imported originally from Mauritius, and, as 
frequently happens, some of the labels had got loose and were wrongly re-appor¬ 
tioned. In the case of two at least, one a heavy claret-coloured cane with a 
darker stripe when green, turning to a dull terra-cotta when ripe, and the other 
a very green cane turning to yellow when ripe and of a less vigorous growth, they 
are known here as the Lousier (the red one) and Port Mackay (the green one), 
whereas I have it on the authority of an ex-Mauritian, who spent some two years 
here 20 years ago, that in Mauritius the names are reversed. The same accident 
may have happened in other cases. 

Among them, however, was a variety named “ Kavangire,** a heavy, long- 
jointed, brick-red coloured cane with a hard rind and not very pure juice at that 
time. I have sinoe met it much improved as to vigour and richness, perhaps 
owing to better conditions of cultivation, but it has somehow not taken on, 
though it still exists on a few estates. 

The “Ub&*’ (we put the accent on the final vowel here; I cannot say on 
what authority) is here, however, a totally different kind of cane. It was then, 
and still is, grown on the estate of the late Dr. Paulo Saloade, for many years 
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President of the ** Sociodade Huxiliadora d’AgricuUura de Pernambuco/* and 
there onl 3 % and only as a hedge to screen more snooulent vanetiee from the depre¬ 
dations of passers-by. Its reception by the management of the neighbouring 
Central was always a bone of contention between the planter and the factory 
managers, who objected to the sacrifice to their yields by grinding “ walking 
sticks/* the average diameter not reaching an inch and being very hard at that. 
The juice was pure, what little there was of it. In after years, when lessee of the 
factory I had it all in at once at the end of crop and set the mill to suit it. It 
still grows in the same rows after some 40 years, or more, and apparently ratoons 
indefinitely. Eats and foxes pass it by. Possibly with good cultivation it would 
improve, and I once induced a friend to try and cross it with “Bourbon** cane. 
He succeeded after one or two trials, but a wandering cow unfortunately made 
a premature examination and left nothing for further experimentation. I have 
met specimens up to 1J inch in diameter, but the general appearance is more like 
a reed than a sugar cane and the leaf sheaths are most difficult to separate from 
the stem and have mostly to be gi’ound with them. 

I have two letters from Dr. Salgade in which he says: “In 1880 an African 
who worked mmy orchard, having gone into the neighbourhood of the town of 
Cabo (30 kilometers from the capital town, Recife), brought home veiy contentedly 
two canes, “ Ub4 ** canes, saying that they were canes of his native laud, Angola.* 
I planted them cai*efully and developed them and wrote a paper about them, 
comparing their results in rny factoiy, a small factory with a copper wall, Wetzel 
pans and centrifugals, with those from “ cayanna** (Bourbon) cane, in that year very 
sick with the gumming disease. This was published in the first issue of the 
Agiicultural Society Bulletin, in 1882. In 1901, when in Bio, 1 learnt in con¬ 
versation with members of the^Soc. Nacional d’Agriciiltura that it still grew in 
liio, where it is used as a forage plant, and last year, 1917, I was shown Uba 
cane, among the forage plants exactly similar to our own.*’ 

In a second letter he wrote to me ho further stated that: “ After my African 
gardener planted the canes I acquired the ‘Estudes Agricolas* of Dr. Joao 
Josf: Carneiro da Silva (Barac do Monte Cedro), agriculturist in En Campes, 
State of Eio, and co-proprietor of the Central Factory ‘ Quissa man.* In the 
first volume, of 1872, p. 8, I read : There grows among us a variety of cane, which 
perhaps improved by careful cultivation may become the selected cane of these 
regions. I refer to the Ub§, which, according to some, is indigenous in this 
place. We cannot affirm nor contest this belief with respect to the Ub& cane. 
What appears to be without doubt is that it is of all the varieties that which pros¬ 
pers with greatest vigour from the point of view of its foliage, its height and 
uprightness, and also is the most resistant to bad weather, and once planted 
anywhere is difficult to eradicate and appears to spring up spontaneously, in 
places where nobody, according to tradition, brought it. If not indigenous it 
unites, at least, characteristics which cause it to find in these places, more than 
any other varieties, the most favourable conditions to life. It is, however, poor 
in saccharine matter, and some say that its juice is very salty {Auailiadora da 
InduBiria Nacional of 1867, p. 405). 

“Beading these descriptions,** continues Dr. Salgade, “I was convinced 
that the Angola cane is identical with the Uh^, which conviction I saw confirmed 
last year (1917) when in Bio at the Cattle Show, whei*e I saw among the gramin¬ 
aceous fodders bundles of ITb& canes exactly like ours. 

“Again in the Jomal de Agticultor of 1879 (Vol. I, July-Decemher, p. 289) 
can be read a description amid several others of a white China cane; synonyms 
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French, Oanne de Chine, Chinese, mia>lacu; charfoters, upright stalk, but very 
thin, 'white or straw colour, very hard rind, very hardy, perfectly resistant to 
drought and ants. The article is not signed.” 

Personally, and reviewing the above notes, [concludes Mr. Watts] I do not 
believe that it is of Brazilian origin, and indeed I have never seen it suggested 
that the sugar cane is native to Brazil, except in one old book, the name of which 
I cannot recall, published in England in the middle of last century, whose 
author states that the Jesuit priests established on the Bio de Janeiro in the early 
colonial days cultivated sugar canes before canes were imported from Eumpe. 
Neither do I think that the name is derived from “ Viba.” It would be of interest 
to know whence Dr. Cross met with his “Kavangire” and to learn from Mr. 
NotiL Dberr where he came across “Ub&” from Brazil. Possibly from Rio. 


The Australian Sugar Commission’s Report. 


Some further particulars of the Report of the Australian Royal Commission 
on Sugar which was issued last February, have come to hand, and we give here- 
some data of the industry which it has published, or which arise therefrom. 

The object of the Commission was to report on the sugar industry of Australia, 
particularly in regard to its national value, production. Government control, pro¬ 
tection, beet sugar production, and Empire Preference. In addition the cost of 
production and manufacture, and the utilization of the by-products of the industry 
were also considered. 

The introduction to the Report states that the sugar lands of Australia con¬ 
stitute a North to South Coastal Strip of a thousand miles, from 16® South Lat. 
to 30® South Lat,, and not more than 30 miles in width ; yet the districts where 
sugar cane is grown are very scattered, and if all the lands under sugar in Australia 
were concentrated in one area they would only occupy a space of about 17 miles 
square (289 sq. miles). The total area under cane in Australia according to the 
latest figures for 1918-19 season was 171,100 acres, of which 10,666 acres wore in 
New South Wales and 160,534 acres in Queensland. The average for five years 
ending 1918-19 was 174,636 acres for the two states combined. In New South 
Wales and (Queensland south of Mackay there is a gradual displacement of sugar 
eultivation by other forms of agriculture, chiefly dairying. 

Capital invested in the Industry ,—The value of cane lands cleared and ready 
for cultivation is put down at £31 16s. per acre, which is pretty close to the price 
asked for farms, and applying that value to the total acreage one gets a capital 
value of £5,541,486. Capital invested in raw sugar mills is estimated at £5,000,(X)0 
after making allowance for depreciation. The two items above include both New 
ISouth Wales and Queensland. 

The number of persons employed in cultivation apart from mill workers in 
both states is as follows: 

Cane-growers, 4690, Field Hands, 3198, Cane-cutters, 6602, Carters, &c., 1066, 
a total of about 15,400 persons; perhaps half of this number are only employed 
during five or six months of the year. In raw sugar mills and refineries the 
number is set down at 6600, of which approximately 6600 are employed in raw 
sugar mills. A total of 22,000 persons. 
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The wages paid under the last award dated 27th June» 1919, were fixed as 
follows:— 

Ko 1 DamiioT. Ko. 2 Dmtrict. No. 8 Dmysict. 

NORTH. CENTRAL. SOUTHERN. 

B. D. B. D. B. D, 

Field Workers under 18 years (j-ouths).. 1 1 per hr. .. 1 0 per hr. Oil per hr. 
,, ,, 16 ,, ,, ..0 11 ,, •« 0 ..0 0^ ,, 

,, over 18 ,, •• «• •• 1 8^^ ,, .*17 ,, ,,16 ,, 

Cane-cutters (day labour). 22 „ .. 20„ .. 111^,, 

Field Workers engaged by the week of £ s. d. £ s. d. £ s. d. 

48 hrs. (over 18 years of age) .... 3 18 0 .. 3 12C .. 380 

On award rates for contract cane-cutting 288. per day would be earned by a 
worker cutting 4 tons of cane per day. * 

All the above figures in regard to wages will now be advanced about 30 per 
cent, in consequence of the higher cost of living and increase in price paid for raws 
from £21 to £30 Os. 8d. per ton. 

Nou^British labour, —^The Commission discredited the suggestion that coloured 
aliens are increasing. Strong representations were made by a representative of 
the Australian Workers’ Union as to the extent to which foreigners were taking 
up cane growing, and obtaining a substantial footing. The General Manager of 
the Colonial Sugar EeHning Company said many farms in the Herbert River 
district, North Queensland, had changed hands, the purchasers being mostly 
Italians, who do not buy as a permanency to make a home, but remain a few 
years and then frequently go out of the country altogether. Other witnesses 
stated that the Italians in the sugar industry are industrious and law-abiding 
citizens. 

Attention was paid to the question of tropical diseases, and the report shows 
that considerable work is being done in the eradication of these, and if supported 
by the general community there appears to be every hope of success. 

In regard to the cost of cultivation and production of sugar cane, the Com¬ 
mission found it was not practicable, owing to the unsatisfactory nature of the 
information supplied to them, to determine these costs.* 

The report states that the weighted average price actually paid by the mills 
per ton of cane for the years 1917 and 1918, covering a total of 4,669,165 tons, 
was £1 128. 6Jd. per ton, and of this it is considered, after deduction for burnt 
cane, the farmer received an average of about £1 128. Od. per ton, 

Cnitivathn ,—It was generally admitted in evidence that there is a great deal 
more to be desired in respect to efficiency in cultivation. The average production 
of cane and sugar per acre during recent years has been :— 

Average Average 

over 10 years, over 5 years, 

1918-19 1914-15-1918-19 

Cane per acre harvested . 18-03 tons .... 18*58 tons 

Sugar per acre harvested. 2*08 tons .... 2*14 tons 

It is pointed out that a comparison with other countries may be misleading owing 
to the different methods of cultivation, variations of climate, etc., and the evidence 
generally points to the fact that the average production in Australia, though 
slowly improving, is not satisfactory: for one thing, very little manui*e is used. 
Tet during 1018-19 the large amount of 196,964 cwts. of sulphate of ammonia was 
-exported from Australia, 94,640 cwts. of that amount being shipped to Java, the 

^ No reference to the wages paid in the mills appears in the Report but they may be taken 
on the average as Hs. dd. per day of 8 brs. 

*An Australian correspondent, who has had considerable experience in this matter, makes 
an estimate of about 286. per ton of cane, which is very close to the mark for the years 1917-18. 
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declared export value being £35 15s. per ton at that time (though it has increased 
since then). Very little of this fertilizer is used in Australia compared with other 
countries. 

Increasing the area under cultivation .—The following figures illustrate the 
annual yields:— 

Production of Raw Sugar. 


Season. 

Tons. 

Season. 

Tons. 

1912-13 

.. 129.877 

1916-17 . 

193,037 

1913-14 

.. 265,029 

1917-18 

.. 327,589 

1914-15 

.. 246,876 

1918-19 

.. 202,112 

1915-16 

.. 159,640 

1919-20 

.. 166,000 

The average area 

harvested, the tons of cane and 

sugar per acre during 

above period were :— 

Year. 

Cane crushed. 
Acres. 

Cane per aero. Sugar per acre. 

Tons. Tons 

1912-13 

84,279 

13,468 

.. 1*64 

1913-14 

109,001 

20,839 

2*43 

1914-16 

114,025 

18,455 

2*165 

1915-16 

100,489 

13,038 

1*69 

1916-17 

81,137 

21,236 

2*38 

1917-18 

114,295 

26,191 

2*865 

1918-19 

117,139 

.. 15,196 

.. 1*726 


The 1917-18 season was a phenomenal one, such as only occurs at very rare 
intervals. Excluding that season, the average production of the other six years 
shown was nearly 200,000 tons while the average consumption was 276,308 
tons of sugar. 

Mr. H. Easterby, the General Superintendent of Sugar Experiment Stations, 
estimates 500,000 acres as the maximum area on which cane could be grown in 
in Queensland, Of that area about 170,000 acres are now under cane, which 
leaves 330,000 still uncultivated. 120,000 acres might be classified as good cane 
land, about 100,000 as medium, and balance as inferior. So there is far more 
room for extension of the industry than is likely to bo necessary for many years 
to come. 

In New South Wales the present production is about 20,000 tons of sugar per 
annum and is very likely to decrease rather than to increase owing to the dis¬ 
placement of cane growing by dairying, and fruit growing, etc. 


The British West Indian Sugar Crop. 

The following table published by the Canadian Trade Commissioner gives the 
quantity of sugar exported from the British West Indies last year, and an 
estimate of the crop for the present year, which includes syrup equated to sugar:— 


Barbados 


Exports, 1919. 
Tons. 

.. 75,271 

Estimate, 1920. 
Tons. 
50,000 

St. Kitts. 

• .. . • 

10,901 _ 

16,000 

Antigua . 

• f • • 

.. 12,841 

16,667 

St. Vincent .. 


.••• 570 .... 

1,136 

Trinidad 

.. .. 

.. 37,805 .... 

40,000 

Jamaica. 

. t • • • 

43,000 

48,000 

British Guiana .. 

. • . • * 

, 83,140 _ 

96,000 

St. Lucia . 


.... 3,661 .... 

4,400 

Montserrat .. 

• • • • • < 

. .. 58 .... 

115 

Total . 

. 

.... 267,247 

271,318 
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First Meeting of the Sugar Section of the American 
Chemical Society. 

Tettingr Saccharimeters by the Teleacopic Tube. Use of different Typet of Saccharimeterf. 

Development of the Polarlmeter. Hess-lvea* Tint-photometer. Determination of 

Moisture In Beet Products. Juice Clarification, usinff Kieselffuhr and Decoiorlzlne 

Carbon. Boneblack (Animal Charcoal) and Decolorizing Carbons. 

It was receiitl}^ announced that instead of the formation of the proposed 
Society of American Sugar Chemists and Technologists it had been decided to 
inaugurate the organization as a section of the American Chemical Society, a 
body having more than 13,500 members. This has now been done, and the first 
meeting of the sugar section was held at St. Louis, on April 16th last, there being 
a good attendance of chemists and technologists representing every part of the 
United States, who displayed keen interest in the formation of the new association. 
Dr. C. A. Browne was in the chair, and Mr. F. J. Bates acted as secretary. 

A number of interesting papers were read, and short abstracts of those 
available are here given. It is hoped later to give a more detailed account of the 
more valuable of these contributions. 

Testing saccharimeters by means of the telescopic tube. —C. A. Browne. It was 
pointed out that by means of this apparatus the length of the column of sugar 
solution may be shortened or lengthened at will and accurately measured. It is 
used for (1) determining the accuracy of the saccharimeter scale; (2) for com¬ 
paring scales ; (3) for determining the sensibility of saccharimeters ; (4) for testing 
ability on the part of the operator to polarize accurately; and (5) for ascertaining 
the influence of the “ personal equation.^* A long series of tests covering several 
years shows that certain observers always read high, while others as persistently 
read low, so as to cause a difference of ± 0*04® on good instruments. Further, 
these variations are reversed according to the arrangement of the half prism of 
the Lippich analyser. The maximum scale error on good instruments was found 
not to exceed i: 0'04°V,; while the probable error of a single reading on a German 
instrument was ±: 0*0o°, and on a Bohemian ±: 0*03*^. Disputes regarding the 
valuo of normal weights no doubt result partly from personal equation. 

Observations on the use of different types of saccharimeters, —C. A. Browne. 
Observations on the good and bad features noted in the practical use of instru¬ 
ments of American, British, French, Gorman, and Bohemian manufacture were 
made, especially in regard to the open and closed construction types, the forms of 
polnrizers, the saccharimeter scales, methods of illumination, and other details. 
As the result of his inspection, the author believes the outlook for the manufac¬ 
ture of accurate saccharimeters in countries outside Central Europe is most 
encouraging. He advocated the use of the more openly constructed type of 
instrument, and uniformity of dimensions between instruments of different 
makers. Polarizers of the Lippich type are more sensitive than those of the 
Jellet-Cornu, but less durable except under the best care. While the Laurent 
polarizer is of relatively simple construction, its dependence upon monochromatic 
light limits its usefulness. In half-shadow instruments it is advisable to have 
the half-shadow angle 7° to get sufficient illumination, for while 5° gives greater 
sensitiveness in light-colourod solutions it is unsatisfactory for dark-coloured 
liquids. Stress was laid upon the need of great' optical purity in quartz and 
calospar. Ground glass scales aro the best, and those with slightly over-lapping 
vernier can be read with great accuracy. 

” ] I LS.J., 19X9, 107, m. 
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Development of the'polariraet 9 r ,—^Noiki DsBRK. [This brief account is given 
on page 333 of this issue.] 

HeeB^Ives tint photometer and its ute with raw sugars, —G. P. Mbadb and J. B. 
Harris. The scale readings of the Hkss-Ives tint-photometer are meaningless 
in themselves as they do not express directly the relative amounts of colour. It 
was found that the scale readings for solutions coutaiuing 2, 3, 4, etc., units of 
material run in powers of the reading for one unit, considering the scale readings 
as decimal fractions. This is due to the mechanical make-up of the instrument, 
and is true no matter which colour screen or what class of material is used. Ex¬ 
pressed algebraically, this relationship between the scale readings and the 
amount of colour becomes y where y is any scale reading, h is the reading 
for one unit of material, and x is the number of units of material required to give 
the scale reading y. By means of this equation solved for a;, the colour of two 
materials may be compared, given scale readings for equal quantities ; or all scale 
readings may be compared to a standard. To avoid the repeated calculation, a 
table has been calculated which gives the units of colour corresponding to each 
scale reading from 100 to i. A convenient method for determining the colour of 
raw sugars, using the table, was given together with results for various sugars. 

Determination of moisture in beet sugar factory products ,— V. L. AlTKEN. 
Attention was called to the lack of uniformity in certain procedures. Among the 
points that have been investigated by the author are : Variation of the size of the 
dividing material, the quantity of sand and of substance under examination 
being constant, and vice versa ; optimum temperature of desiccation ; the effect of 
a short preliminary drying followed by a second mixing and complete drying; 
and desiccation at 106® C. compared with that in vacm at a lower temperature. 
As the result of this work, it was concluded that the most trustwoitby results are 
obtained by operating as follows: 25- 30 grms. of sand (which has previously 
been passed through a sieve having J mm. holes, digested with hot hydrochloric 
acid, washed, and ignited) are placed in an aluminium dish 60 mm. in diameter 
and 30 mm. high (provided with a close-fitting cover), and dried previous to 
making the determination. A quantity of the material under examination con¬ 
taining not more than 1 grm. of diy substance is weighed into the dish, and 1 c.c. 
of water added. After placing the dish on the drying oven till it is warm, the 
contents are mixed till perfectly homogeneous. Desiccation is effected at 106® C. 
for six hours, and at the end of this time dish and contents are weighed at hourly 
intervals till the loss is less than 0*10 per cent. All weighings are made as soon 
as the temperature of the desiccator is within 2® 0. of that of the balance. 

Clarification of cane juice using kieselguhr (diatomaceons earth) and decolorizing 
carbon ,— F. W. Zerban. Previous investigators have found that nearly three- 
fourths of the impurities which are removed by treatment of cane juice with heat 
and lime, can be taken out by filtration in the cold, and that therefore the chemi¬ 
cal effect of the lime treatment plays only a small part in clarification with this 
process. It was also shown by the same investigators that the greater part of 
these impurities exist in the juice in colloidal form. Conclusions based on these 
facts are further developed in this paper, and it is pointed out that the effective¬ 
ness of the various chemical clarification methods at present in use may in their 
broad outlines be explained by colloid-chemical considerations. It is very 
probable that surface energy, and particularly adsorption, is the principal factor 
in these clarification processes. It follows from these theoretical considerations 
that cane juice clarification may be brought about without the use of any chemi- 
oals whatever, but simply by the use of efficient adsorbents. Laboratory and 
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factory tests have given strong evidence that thie is actually the case, and it was 
found that in comparison with the sulphitation process, at least the same quantity 
of first-class sugar of greatly superior quality can be made by clarification with 
0*6 per cent, of kieselguhr, followed by treating with 1 per cent, of decolorizing 
carbon (** Norit ”) and filtering the juice in both cases, which is easily and rapidly 
done. The first molasses is so very light in colour that the recovery of high grade 
sugar can probably be materially increased, still leaving a molasses of higher 
market value than that made by the usual plantation methods. 

Bonehlack [animal charcoal)^ and decolorizing carbons, — W* D. HOBIYE. 
Investigators on the preparation of bonehlack (animal charcoal) and decolor¬ 
izing carbons should bear in mind the practical working conditions to be met by 
these substances. Char or its substitutes should exist in grains of 16 to 30 mesh 
and should be hard, very porous, and high in adsorptive power for iron as well as 
for colouring substances. Carbon is not necessarily a constituent, and a more 
easily cleansed and revivified substance is needed. Decolorizing carbons need to 
be more absorbent of ash and of red colouring matters such as caramel, and cheap 
enough to discard after using a few times. 

Among other papers presented were “ Chemical Control in the Beet Sugar 
Industry,’* by S. J. Osbohn; “Filtration of Sugar Juices and Syrups,” by 
Walter L. Jordon; “Deterioration of Cuban Eaw Sugar in Storage,” by N. 
Kopeloff and H. Z. E. Perkins; and “Changes in the Analytical Eatios of 
Sugar during Refining,” by A. F. Blake. » 

A good discussion followed the reading of the papers placed before the as¬ 
sembly, and this first meeting of the Sugar Section was a decided success. 

The Development of the Polarimeter.‘ 

By NOBX. DEERR. 

As one hundred years have now elapsed since Biot made the first measure¬ 
ments of the rotation of the plane of polarization, it is a matter of sufficient 
interest to trace the development of the polarimeter from the early cruder forms 
into the present beautiful examples of the optician’s craft. In what follows 
special refei'enoe is had to the polarimeter in its application to sugar analysis, and 
familiarity with the subject is assumed. 

In the instrument used by Biot* plane polarized light was obtained by reflec¬ 
tion of diffused daylight from a mirror aiTanged at an angle with the incident 
light such that tan ot = index of refraction of the reflecting surface. The ray of 
plane polarized light so obtained was received by a double refracting prism of calc 
spar so placed that at the zero position the image formed by the extraordinary ray 
was just extinguished and its extinction formed the critical or reference position 
for this instrument. Passage of the polarized, light through an optically active 
material caused the appearance of the image due to the extraordinary ray, and 
rotation of the calc spar prism up to the point of its extinction thus afforded 
means of measuring the rotation due to the optically active material under 
examination. It was with this very simple means that Biot made many elemen¬ 
tary observations of fundamental importance. 

The next step in the development of polarimetry was due to Nicx>l* and is 

1 Read before the Sugar Section at the 50th inecting of the American Chemical Society, St. 
Louis, April I5tli, loao. > AnmeUes de CMmU de PkyHqite, 1840, 71, 408.. 

* Ot NicoL (1781-1680) little is known. After earning a modei*ate competence ae a lecturer on 
natural philosophy, he led a retired existence iin the society of his apparatus. Ue possessed 
extraordinary skIU as a lapidary and instrument maker. 
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oontaiued in,his publication,^ “ On a means of so far increasing the divergence of 
the two rays in calcareous spar that only one image is seen at a time.’* The 
means he used was total reflection of the ordinary ray within the crystal, whereby 
the extraordinary ray alone emerges as plane polarized light. The prism of 
Niool remains still the best means of obtaining a ray of plane polarized light and 
is found in every polarimeter. It has been modified and developed by Haktnack 
and Prazmow8KI,2 by Glan,** Thompson,^ and LiPPicn,* forms due to the last three 
mentioned being generally now employed. 

The earliest reference to the use of the nicol in polarimetry appears in a 
paper by Ventzke®. The combination here used is that of two nicols employed 
with white light and compensating by rotation of the analyser. The critical 
position was the appearance of a bright red field appearing when the yellow com¬ 
ponent of white light vibrated in a plane perpendicular to the principal plane of 
the analysing nicol and hence did not reach the eye of the observer. This publi¬ 
cation also contains the first mention of the term normal weight as used in 
saccharimetry; it is there defined as that corresponding to a 26 per cent, solution 
of cane sugar, whence is derived the German normal weight of 2(5 grms. per 
100 c.c. 

The introduction of monochromatic light into polarimetry appears to be duo 
to M 1 T 8 OHERLICH .7 His instrument was essentially that described above except 
that monochromatic light was used. The critical position was that of total dark¬ 
ness obtained when the polarization plane is at right angles to the principal plane 
of the analysing nicol, compensation being effected by robition of the latter. This 
instrument can also be used with white light for the measurement of small rota¬ 
tions without serious error, still keeping total darkness as the critical position. 

No one of the instruments referred to above possessed any great degree of 
accuracy, and it is due to Soleil and Duboscq that the first really sensible instru¬ 
ment is due. This instrument contains two novelties, the biquartz plate of 
Soleil serving to produce a delicate critical position, and the quartz wedge com¬ 
pensator of Soleil and Duboscq which, applicable to any source of light, enables 
white light to be used as the means of illumination. For producing the biquartz 
plate Soleil^ recalled that Biot had observed that the yellow rays of white light 
were rotated exactly 90° by a plate of quartz 3*75 mm. thick and that the 
remainder combined to form a very sensitive rose or lilac combination called by 
him the teint de passage. Evidently in a combination of two nicol prisms with 
their principal planes parallel and an homogeneous quartz plate of the proper 
thickness, the eye of the observer will always receive the impression of a delicate 
rose field changing to deep red or blue as a nicol is rotated or as the position of 
the plane of polarization is otherwise disturbed, and the field will always remain 
of a uniform colour. If, however, the plate of quartz be one half of dextrose and 
one half of levorotary material, there will be uuifonnity of tint, with parallel 
nicols, only when the position of t^e plane of rotation is not altered, or when any 
alteration is neutralized. In all other cases there will be a contrast of I'ed and 
blue in the halves of the field. The compensator ^ consists of a system of wedges 
of dextro and levorotary quartz whereby a definite thickness of either may be in¬ 
terposed to the passage of light and so may neuti alize, or compensate for the rota¬ 
tion of the material under examination. This combination remains to-day an 
essential feature precisely as originally designed. 

^Edinburgh New Philosophical Journal^ 1839, S, 83. * Comptes rendus, 1806, 82, 149. 

* Meporiorium fur physikalUche Teeknik iCKrlBherg),lB80, 16,670; 1881, IT, 195. 

4 Philosophical Magazine, 1881,12, 349; 1866, 21, 476. » Wien. Siteungher, 1885, 91,1079; 1895,106, 317. 

• ErdTnan^s Journal far praktUche Chetnie, 1843,26,65. T**Lelirbuch der Chemie," (4th Edit.) 1 844, t, 36. 

4 Comptes rendus, 1845, 90, 1805. • Ibid., 91, 248. 

334 



The Development of the Polarimeter. 


Of equal importance with the prism of Nicol and the compensator of Soleil 
and Duboscq is the photometric method of determining the critical position, due to 
Jellet* and described by him in an article entitled “On a new analysing 
prism.**® Eeflecting that the position of total darkness in the Mitscherlich 
combination is hard to determine, he procured to be constructed a twin nicol 
prism with the principal planes of its halves inclined to each other at a small 
angle, actually in the original instrument, 7°. Evidently in a combination of 
polarizing nicol and such an analysing prism when one-half of the latter is in 
the position of total darkness to the former, the other half will pass light; simi¬ 
larly the other half of the field of vision may be brought to the position of total 
darkness by rotation of the analyser, and between these two positions there is one 
where the field is uniformly illuminated. This forms the critical position which 
is obtained by adjusting the compensating combination until the halves of the 
field of vision are equally illuminated. To this position the inappropriate term of 
“ half-shadow,** a slavish translation of the German “ Halbschatten ** has been 
applied, indicating that at the critical position the field is neither dark nor yet 
completely illuminated. 

Following on his invention of the photometric principle for determining the 
criticalpositionjjELLET had constructed a saccharometor embodying the principle.® 
The optical system employed in this instrument, differing from all others on record, 
and left unmentionod in all except some British textbooks, is described below. It 
consists essentially of an ordinary nicol prism as polarizer and a Jellet twin nicol 
as analyser. Those parts are permanently fixed relative to each other so as to 
obtain equal illumination in the halves of the field of vision. Close to the polarizer 
is a cell which can be filled with some levorotary material and thus introduce into 
the system a known left-handed rotation. The sugar solution under determination 
is contained in a telescopic graduated tube, adjustment of the length of which 
serves to neutralize the introduced left-hand rotation, and to give data for com¬ 
putation of the concentration of the sugar in the solution. 

The majority of German and American textbooks evidently deriving from an 
error in Landolt’s treatise ascribe to Jellet a construction quite different from that 
which he invented. His actual wording descriptive of his analysing prism is:— 
“ A rhombic prism of Iceland spar, whose long edges should be of length about 
two inches, or a little more, is cut by two planes perpendicular to those edges, so 
as to form a right prism. This prism is divided by a plane parallel to those edges, 
and making a small angle with the longer diagonal of the base. One of the two 
parts into which the prism is divided is then reversed so as to place the base upwards 
and the two parts are cemented together with the surfaces of section in contact ends 
and the ends of the prism thus formed are then ground and polished.** 

Not long after Jellet had introduced the photometric principle it was further 
developed by Coknu.^ He simplified Jellet’s construction for obtaining a twin nicol 
and removed this device to the polarizer. The instrument he built compensated by 
rotation of the analyser and therefore employed monochromatic light. In this form, 
and as built by him, it remains essentially the modern general purpose polarimeter. 

The arrangement of Cokntj was taken hold of by German opticians, precisely as 
a generation previously the instrument of Soleil & Duboscq appeared in a German 

^Jellet (1824-1888) sometime Provost of Trinity College, Dublin, was eminent as physicist 
matheraatioian, and divine. Of very broad scholarship he was an exemplar of the old school 
of University don, a type which is rapidly approaching extinction. He was also a staunch. 
Unionist. 

^Proceedings of the Royal Irish Academy, 1883, 7, 348. * Ibid,, 1864, 8, 279. 

« Bulletin de Va Soci€iM Chimique de Paris, 1870, II, 140. 
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dress. In this case it was adapted for the use of white light by the addition of the 
quartz wedge compensator. 

The photometric principle was again extended in France by Laurent.i In his 
instrument between the polarizer and analyser and coyering one-half of the field 
is placed a plate of quartz cut parallel to its optic axis. Though obtained by 
difterent means the optical efiect of this arrangement is the same as that obtained 
with the twin nicol. This instrument, originally constructed to be used with mono¬ 
chromatic light and to compensate by rotation, was very soon adapted for use witli 
white light by the application of the quai^tz wedge compensator,^ and instruments 
equipped with both means interchangeable with each other have been supplied by 
the makers for upwards of forty years. Nevertheless, right down to the present 
day the statement is frequently made, even on the highest authority, that this 
and some other instruments cannot be used with white light, it being entirely 
overlooked that it is not the means employed for obtaining the critical position 
that determines the nature of the source of illumination, which remains a function 
of the means adopted for compensation. 

Two other devices for obtaining a photpmetric critical position remain to be 
mentioned; that of Poynting^ interposing between polarizer and analyzer a plate 
of quartz cut perpendicular to the optical axis, one half of the plate being slightly 
reduced in thickness, and that of Lippich^ which covers one moiety of the polar¬ 
izing nicol with a second small nicol, and this construction is considered on 
mathematical grounds to be the most efficient. 

The final development of the photometric method is found in arranging the 
critical position devices so as to obtain a tripartite in place of a bipartite field, with 
the object of obtaining an enhanced degree of accuracy. 

An entirely distinct method for obtaining the critical position is that employed 
in the instrument of Wild* produced almost simultaneously with that of Jellet. 
The critical position is here obtained by a certain definite arrangement of the 
interference bands seen when a ray of polarized light passes through certain of 
those devices properly called polariscopes. Wild used a Savart polariscope* which 
was interposed between polarizer and analyser, and originally using monochromatic 
light, obtained compensation by rotation of the polarizer. Later he adapted this 
instrument for white light by employing quartz wedge compensation.'^ A very 
similar instrument, but employing a Senarmont** polariscope to obtain an inter¬ 
ference phenomenon was at a later date devised by Trannin.® This instrument 
employed Jellet's system of compensation and was later developed into a quartz 
wedge compensating apparatus by Dxtboscq and Duboscq.*® Neither this design 
nor that of Wild has ever been popular. 

In following the above sketch of the development of the polarimeter it will bo 
seen that there are three major inventions connected therewith :—The prism of 
Niool, a Scotchman; the quartz wedge compensator of Soleil and Dxtboscq, 
Frenchmen; and the photometric critical position of Jellet, an Irishman. Oerman 
science has contributed nothing elementary, yet the manufacture of these instru- 

i Comptes rendm, 1878, 80, 882. 

* Journal de PhyaiquCj 1882, 1, 502. 

3 Philosophical Magazine^ I88u, 10, 18. 

* Zeitschrift fur Naturudsaenschaft,^ 80, 45. 

MiltheLlnmjen der Natur/orachenden Oeaellachaft^ Bern, 1864, 27. 
e Poggendorjfs Aimalen^ 1840, 10, 202, 

7 St. Petersburg Academy^ Scienlijlc Bulletin^ 1888, 28, 407. 

« Annates de Chimie et Phyalque, 1857, 80, 480. 

^ Asaoclatlon Francniae pour VAvancement de Science, 1885, 105. 

Journal de Physique, 1886, 8, 274. 
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ments has been allowed to become almoet exclusively Teutonic; in France and in 
oolouial localities connected therewith, French-built instruments are to be seen, 
but elsewhere they are rare. Now that Briti(^ and American firms have commenced 
manufacture, it is to be hoped that this branch of the scientiho instrument trade 
will not be allowed to again become teutonized. 


Graph for mdicatina Boiling House Recovery.' 

By B. W. KOPEB. 

The effect of the purity of the juice or syrup and of the resulting final molasses 
on the recovery of sugar is of such importance, but understood by so few, that the 
writer endeavoured several years ago to elucidate the subject by means of agf-aph. 

While it was not intended to do more than illustrate the conditions and results 
in a more impressive and interesting manner by means of this graph, it became of 
almost daily service to the writer. As many requests have been made for copies, 
the original has been extended to cover a wider range of working conditions and 
indicate the recovery even on the first boiling as practised in many modern factories. 

It should be understood, however, that this graph is not intended to eliminate 
the proper calculations for determining the available recovery, though it is suflSci- 
ently exact for general purposes of comparison. 

It is apparent that the recovery of sucrose in the juice, as illustrated in this 
way, does not provide for such losses as occur in the press-cake or any losses other 
than those in the molasses. 

For estimating the available sucrose in juice, the apparent purities do not 
suffice, and “gravity purities” are considered at present the most practical. The 
gravity purity of the syrup is generally 0 8 per cent, higher than the apparent 
purity, while the gravity pin it}’ of inolasses is from 3 to 7 or 8 per cent, higher 
than the apparent purity under average conditions. These data should be actually 
determined, however, especiully in the case of the final molasses, as the apparent 
purities are frequently misleading. The results are based on the S. J. M. formula, 
established by NofcL Deerr,* which has been found by wide application to provide 
a very reliable check on the actual results. The gravity purity is:— 

Sucrose (not polaii zation ) ^ jqq 
Brix 

Each degree of syrup purity (that is gravity purity) is represented on the graph 
by a curve ; so that, knowing the purity of syrup and final molasses, the result is 
found by following the corresponding curve to the vertical molasses line, projecting 
the point of intersection to the right or left extreme margin, and reading the 
figure indicating the recovery. 

Knowing the recovery and syrup purity, the point of intersection will show 
the corresponding molasses value at the top or bottom margin. In the same way, 
knowing the final molasses purity and recovery, the corresponding syrup purity 
can be determined. 

It will be observed that a difference of 1 per cent, in the purity of the final 
molasses has a much greater effect on the recovery when the syrup purity is low 
than when it is high. Also, for a molasses of constant composition, variations in 
the purity of the syrup give a fairly constant proportional variation in the recovery. 

I Sugar JSews^ 193C, 1, No. 7, 14-17. 

>‘^Oane Sugar.'’ NoRl DsaiUi. Page 509. 
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Graph for Indicating Bolling House Recovery. 


While the average gravity purity of the final molasBes from modern factories 
in the Philippine Islands is probably not lower than 40*0 or 42-0®, it is possible to 
reduce this value further in the laboratory to about 30*0° gravity purity. This is 
a phase of sugar manufacture that deserves much more study and investigation than 
it has received in the past. 

That this subject is but slightly understood by the majority of sugar men is 
exemplified by the frequent heavy expenditures for higher mill extraction while 
greater possibilities at the other end of the factory are overlooked. 


American Commerce Reports.’ 

Restoring the French Beet Sugar Industry. 

The reconstruction of French sugar mills presents the greatest opportunity for 
the sale of American machinery that was observed by the writer during his investiga¬ 
tion in Europe. Immediately after the armistice, before the rate of exchange reached 
a point that discouraged negotiations, it seemed that the situation favoured American 
participation in this work and tliat even when credit would be necessary in order to 
secure contracts it would be possible to make arrangements satisfactory to both 
principals. Although American machinery manufacturers of recognised standing 
investigated the possibilities, very little business seems to have resulted. European 
concerns, on the other hand, have been veiy active ; and it is reported that con¬ 
tracts for sugar-mill machinery have been let by the French to machinery builders 
in France, Belgium, Switzerland, Czechoslovakia, Germany, and perhaps also in 
England. This fact should not be discouraging to any concern interested in extending 
credits and obtaining orders for American-built sugar-mill machinery, because the 
amount of work to be done is greater than the capacity of European production. 
If the European shops should attempt to manufacture all the sugar-mill machinery 
needed within a short-time, other industries would be neglected. The job is clearly 
large enough for participation by everyone who may be in a position to assume a 
share of it. 

That factor that will determine the amount of business that Americans will be 
given the opportunity to do (granting that the terms required can be agreed upon) is 
the question of what value the French will place on time. This has been the critical 
point in many negotiations between the Americans and the French. When the 
French policy indicates that an attenpt ivill be made to have all the work done by 
Frenchmen in France, regardless of the time required, the American may be inclined 
to feel that W’hat he has to contribute—namely, facilities for expediting the job—is 
underestimated to such an extent that further efforts to take part in this recon¬ 
struction w^ould be fruitless. Perhaps the war has produced an emergency that will 
change this policy of underestimating the value of time. 

Talks with progressive French business men indicate an ardent desire to en¬ 
courage assistance from foreign concerns that have facilities to offer, in order that 
French industry may resume full operation as soon as possible. 

One report refers to a plan for building 10 sugar mills a year for 10 years. 
Assuming that 100 new mills will restore production to a point that will supply 
French consumers without providing anything for export, 10 years seems a rather 
long time, in view of the present high price of sugar, which offers every inducement 
for mills to hasten preparations to take advantage of it and which, moreover, can not 
be expected to continue indefinitely. 

Before the war France produced about 800,000 tons of beet sugar pe r year and 

i Culled from “Commerce Reports," published by the Departiiieut of Commerce, Wasliiug- 
ton. In many cases Ijiese are abbreviated here. 
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consumed approximately 700,000 tons of this output. At the present time enough 
mills remain to produce at the rate of approximately 100,000 tons of sugar per year, 
while the consumption of sugar in France, as in all other countries, has risen so that 
about 1,000,000 tons would be consumed annually if it were available. To supply 
this deficit of nearly 900,000 tons per year France must import sugar at high prices 
or do without it. Every sugar factory that resumes operation reduces the outside 
purchases of France and supplies a necessity of life that can be sold by Frenchmen 
to Frenchmen at a profit. The prospects of this industry can be estimated, there¬ 
fore, with a considerable degree of accuracy. 

The machinery required by the sugar factories includes slicing machines, 
diffusion apparatus, steam boilers, filter presses, centrifugals, mechanical conveying 
equipment, vacuum pans, and beet-harvesting machinery. Perhaps the first two 
items—slicing machines and diffusion apparatus—can be obtained in Europe within 
a reasonable time. All the other items, however, have been the subject of inquiries 
as to their availability in America. American centrifugals are favourably known 
in France as having proved to be satisfactory in sugar work. One French sugar 
manufacturer expressed particular interest in beet-harvesting machinery from the 
United States. He stated that the French were decidedly backward in agricultural 
labour-saving machinery, and that if Americans could offer such machinery for 
harvesting beets there would be an immediate demand for it. 

The organization of the sugar industry differs from that of other large French 
industries, which are syndicated, and it therefore offers an opportunity for dealing 
with individual institutions. This should be favourable to American interests, 
because the mill that wants to go ahead with assistance from outside is not held back 
by other mills that do not approve of the idea. The sugar industry is an agricultural 
industry—an adjunct of the farm. Many of the sugar mills are owned by the 
farmers that raise the beets for them. These co-operative .societies have been 
earning enough to satisfy the owners, who have been very independent. 

The following, quoted from the report of the International Trade Relations 
Society, A.E.F., was written by an experienced American sugar-mill engineer who had 
exceptional facilities for ascertaining conditions in the French sugar industry : 

“During the 1914 advance of the German Army very little damage was done 
to the sugar industry ; but, on the other hand, because of the great scarcity of 
metals and materials in Germany in 1917 and 1918 every factory which was behind 
the 1918 line of maximum advance w'as absolutely stripped of all copper, brass, 
bronze, belting, rubber, and electrical equipment. The copper coils, brass plates, 
and bronze tubes of pans, evaporator effects, juice heaters, etc., were removed, 
sometimes by unbolting the bottom of the pan or effect and letting it fall to the 
floor below and then removing tubes, coils, etc., through the bottom, and often by 
tearing away the insulation and cutting a large section out of the side of the pan or 
effect by means of an oxy-acetylene flame and removing the copper and bronze from 
the interior through this hole. The sugar boiler’s brass trysticks. the brass stuffing 
boxes, the brass frames of peep glasses of pans, evaporator effect, etc., the copper- 
lined spouts and troughs of juice filter presses, all centrifugal screens and back 
screens, all brass and bronze bearings on engines, pulley shafts, etc., were removed 
by unbolting, breaking off, etc. All electric generators, motors, distribution boards, 
etc., were removed, which loss in various cases amounted to 16, 26, 60, and as high 
as 65 motors for one factory. 

“The French factories were, in general, good factories and compared quite 
favourably with the general run of American factories. Machines were well made, 
well installed, and conservatively operated. In France a sugar factory works about 
90 to 110 per cent, of its rated capacity. The beet-sugar factories of our largest 
American firm handle, year in and year out, about 170 per cent, of their rated capacity 
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Consequently, it can be seen that to produce a |;iven quantity of sugar requires more 
machinery and equipment in France than in America. 

“There exists a contrast between French and American methods in the matter 
of “raperies,** or juice annexes. In America very few juice annexes exist (probably 
only the one in Idaho), but in France they are quite general. The 142 destroyed 
factories in northern France had 70 juice annexes—one in particular, near Cambrai, 
a 3,000-ton mill, having 14 juice annexes situated around the central factory, at 
distances varying from 1 to 15 miles. These annexes have boilers, cutters, and a 
difiusion battery, and pump the diffusion juices through a small pipe line to the 
central factory. 

“Another contrast exists in the matter of product. While practically all the 
American sugar factories and refineries, even the smaller beet-sugar factories in the 
West, produce white granulated sugar, the general run of French factories produce 
white crystals, or No. 3 sugar, which is shipped to a refinery. The refineries put 
out very little white granulated sugar, their product being in the form of domino 
sugar or cubes. The largest refinery in France puts all of its 1,500 tons per day 
through the “Adant system,’’ of which the product is 85 per cent, domino and the 
remaining 16 per cent, powder and small broken lumps incidental to the manufacture 
of domino. 

“The coast refineries that handle the raw cane sugar from Africa and the French 
colonies made principally the “Pain de Sucre.” or sugar loaf, a hard, conical lump of 
refined sugar, weighing 4*4 lbs. This product is demanded principally by the 
colonial trade. 

“The French manufacturers and refiners make and sell whatever their trade 
demands, which, so far, has been principally the sugar loaf and domino ; and it is 
quite likely that when bans are lifted, so that they can buy machinery and equipment 
out.side, they will proceed to re-establish along the same general lines that existed 
before the war. Reconstruction presents enormous difficulties and will doubtless 
entail long delays, but .sooner or later the French factories will be rebuilt.” 
[Extract from Report of American Trade Commissioner]. 


A war-time process adopted in Germany for the manufacture of sulphur from calcium 
sulphate is said still to bo can ied on because it gives a high yield at a smaller cost than 
the imported material, the several stages tieing as follows : Calcium sulphate is roasted 
with coal; the resulting calcium sulphide is boiled with a solution of magnesium chloride, 
hydrogen sulphide being liberated ; lastly on mixing together the hydrogen sulphide and 
sulphur dioxide, all the sulphur is liberated, according to the equation: HsS-f'SOs 
3UaC-f-‘2S. Both the raw materials occur in the potash salt deposits, and are of very 
little value for other purposes. About 23,000 tons of sulphur are stated to have been 
made by this interesting process. 


A continuous COg recorder which does not involve the use of any chemical reagents, 
and is claimed to be accurate and sensitive, has been placed on the market. It depends on 
the method devised by Br. G. A. Shakespbah, of the University of Birmingham, for 
testing the purity of gases, using an instrument known as a “ katbarorneter,** which con¬ 
sists ox two identical spirals of platinum wire contained in two cells drilled in a copper 
block, each of the spires being connected to form one arm of a Wheatstone Bridge circuit. 
On allowing a fairly large current to flow in this circuit, the two spirals become heated, 
losing heat to the walls of the cells. The rate of cooling depends on the thermal conduct¬ 
ivity of the gases in the cells, in this case air and flue gas (assuming flue gas to be a mixture 
of air and carbon dioxide) and the difference in the temperature of the two wires causes a 
defleotion in a galvanometer, the extent of which is an indication of the amount of the 
second gas (cai^on dioxide) present. The galvanometer is calibrated directly to record the 
poroentege composition of the flue gas, and an advantage is that, while the katharometer 
may be in close proximity to the furnace flue, the continuous recorder may be some con¬ 
siderable distance away, in the euperinten dent*s office, for example.^ __ 

»See also E. K. Weaver and otJiers, /. Jnd. Eup. Chtm,, 1920, 12, 359-Hi6t5. 
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Reports of the Progress of Applied Chemistry, Vol. IV. (Society of 
Chemical Industry, Central House, London, E.C. 2.) Price, 68. 6d. 
to members of the Society; and 12s, 6d, to non-members (post free). 
1920. 

We have pleasure in calling attention to the issue of Volume IV (1919) of 
the Annual Beports of the Progress of Applied Chemistry published by the 
Society of Chemical Industry. As was pointed out on the appearance of previous 
issues,* their purpose is to summarize the work done during the year in the 
several branches of chemical technology in such a manner as to allot to each 
research and invention its proper place in the chronicle of progress. They aie 
found valuable in enabling those specializing in a particular branch to follow the 
trend of other directions of activity. Their publication has met with consider¬ 
able success, showing that they supply a want which must have been generally felt 
amongst chemists. 

In the present volume the various divisions comprise the reports covering the 
whole range of chemical technology, sections on explosives and analytical 
chemistry having now been added. “Sugars, Starches and Gums’’ has been 
prepared by Mr. J. P. Oqilvte ; and contributions of particular interest on 
connected subjects are those on Agricultural Chemistry by Dr. E. J. IlussELL, 
F.K.S.; Fermentation Industries, by Messrs. A. Tait and L. Fletcher ; Plant 
and Machinery by Dr. W. B. Davidson ; Fuel by Dr. J. T. Dunn ; Foods by Dr. 
H. W. Bywatbrs. 


Beet Top Silage, and other By-products of the Sugar Beet. By James 
W. Jones. Farmers’ Bulletin, 1095. (Bureau of Plant Industry, U.S. 
Department of Agriculture, Washington, D.C.) 1920. 

Directions are given in this Bulletin for the construction of pit silos, and the 
gathering and soloing of beet tops. It also makes suggestions in regard to feeding the 
silage, molasses, and pulp, based largely upon the reports of beet growers and stock 
feeders. Beet top silage has been found by farmers in the United States to ha-vo a 
a value about one-third to one-half that of alfalfa hay; while it is also well-suited 
for the dairyman and the feeder of beef cattle and sheep. When it is fed for the 
production of beef or mutton, the hay requirements may be reduced 50 per cent. 
Furthermore, the warm succulent material seems to stimulate the appetite of the 
animals, causing them to consume and utilize larger quantities of feed. Beet pulp 
and molasses, by-products which have an established value with stock feeders, 
should be fed with a moderate allowance of hay or any other feed in order to make 
a balanced ration. Animals not accustomed to beet top silage should be given a 
small quantity at first, and the feedings gradually increased until the normal 
amount is reached.* 

Report of the Fuel Research Board for the Years ,1918 and 1919. 

Department of Scientific and Industrial Eesearch. (H.M. Stationery 
Office, Imperial House, Kingsway, London, W.C.2.) 1920. Price : 
Is. 8Jd. (post free). 

This Beport deals with the following subjects: The immediate importance of 
fuel economy; oil fuel for the navy and the mercantile marine; description of the 
Fuel Eesearch Station and its functions; survey of the national coal resources from 
the physical and chemical points of view ; domestic heating; air pollution ; pul¬ 
verized coal; peat investigations ; alcohol as fuel; and gas standards. There is 
also an article on “ Fuel Economy and Low Temperature Carbonization ” by Sir 

A 1917, 37* , im, 34 ; 1019, m. 

^ See also 1920, 111. 
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Geohoe T. Beilby, P.R.S., published as an appendix. In regard to fuel alcohol, 
it is stated that the Fuel Besearch Board propose to begin their study of this matter 
by bringing the work already done on production and utilization into proper focus, 
and Sir Fkbderick Nathak has been appointed Power Alcohol Investigation 
Officer. It is obvious that until an estimate has been made of the possible sources 
for the supply of alcohol within the Empire, and until their probable amount and 
the cost of using them have been ascertained, it would be useless to embark upon 
research on any extended scale into methods of production or utilization. 

Report on the Tractor Trials held at South Carlton, Lincolnshire, 
September 24th to 27th, 1910. (Issued by the Society of Motor 
Manufacturers and Traders, London: 83 Pall Mall, S.W.l.) os. net. 

This, the Official Beport of the Technical Adviser and the Judges at the 
Tractor Trials held in this country last Autumn, is probably the most comprehen¬ 
sive description of the design, merits, and accomplishments of the leading makes 
of motor tractor that has ever been compiled. No attempt is however made lo 
place the 56 machines entered in order of merit, but a technical description of each 
entrant (with an illustration of the machine) is given, and the respective defects 
and merits are indicated as far as these particular trials revealed them. Tables 
are also given showing the results obtained by the tests in a variety of conditions 
and giving all the leading dimensions of the competing motors. The technical 
adviser in summing up the mechanical construction of the entrants states that in 
general details most of the machines were perfectlj^ sound, but in some cases access 
to parts requiring attention for adjustment, etc., had not been kept in view by 
the designer. The Judges concluded their own report of the trials with the view 
that these liave demonstrated that while tractors have not yet reached a stage of 
perfection, they have made considerable progress in recent years ; but the imple¬ 
ments for use with them have not advanced in the same proportion. As to the 
lessons conveyed by those trials, we reproduced last November (from the Journal 
of the Board of AgricnUnre) a useful summar 5 ^ of the conclusions drawn, to which 
reference may profitably be made, even if the reader secures for himself a copy of 
the official report. 


Oxford Correspondence Courses. (Oxford Correspondence College, Ltd , 65, 8t. 

Giles, Oxford.) 

Attention is directed to a series of correspondence courses of a particularly high stan¬ 
dard dealing with a variety of important subjects. Tlieso courses are not prepared for 
the specific purpose of enabling students to pass any particular examination. They have 
been written by well-known Oxford professors and tutors, and with the object (it is stated) 
of imparting something of the wide culture, the originality of thought, and the critical 
judgment that are inspired by the system of education of the world-famed university. It 
xs in fact claimed by those promoting the scheme that the Correspondence College enables 
one to secure at home those advantages of an Oxford education which many have sacrificed 
much to obtain, and of which many men and women feel the deprivation. Thus there is 
the Oxford Culture Course, which ‘‘aims at enlarging the mental horizon, enriching the 
spirit of the student, and enabling one to discuss with intelligence and originality the 
various interests and problems of life.” Also there is the course on the Study of English 
Literature, in which prose fiction, poetry, the essay, oratory, satire, political science and 
other branches of the subject are examined and criticized in a scholarly yet interesting 
manner, giving the reader the information necessary for realizing a proper appreciation of 
the treasure-house of books. There are also courses on Economics, and Modern Business 
and Finance (both of particular importance at present in ^^ew of the conditions prevailing 
throughout the world), on English History, Logic, Philosophy, Political Science, Biology, 
and Physics. The lectures, essays, and treatises comprising the correspondence courses 
are sent out in 16 fortnightly instalments, each being accompanied by a ptmerof questions, 
which are reviewed by a tutor and returned with advice and criticism. Further inform¬ 
ation and copies of prospectuses and pamphlets are obtainable from the Warden of the 
College at the address given above. 
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THX DIFFUSION OF BHBFDDXD OANX. 

To THw Editoh, “ Thb International Suqah Jouunal.*' 

Sir, —Mr. A. Fries in an article in your February issue quotes Mr. J. N. S. 
WlirUAMS as saying, “If shredded cane be used for diffusion, this may solve the 
problem of preparing the material.** I do not know what cutters were used in 
Hawaii; apparently they were not very satisfactory, but if a “Fives-Lille** cutter 
with properly ground knives, changed twice a day only, had been used I do not 
think he would be worried on that point. 

As every diffusion worker knows, a clear cut slice of beet, or cane, with the 
•minimum of broken pieces and crumbs, which will pack e\enly leaving no channels, 
is the essential factor for good exhaustion without undue dilution, and that the 
Fives-Lille cutter, with hollow ground blades of the plane-iron type and with well- 
filled hoppers allowing no dancing of the canes, will give. An exhaustion to 0.1 in 
the exhausted slices is easily obtained in a 10-cell battery and would only be 
advisable with a pure juice. 

As to the suitability of diffusion chips for fuel, after passing through a 0-roller 
mill with a moderate pressure and being fed with a screw feeder on to the half-cone 
grate of a “Godillot” furnace, in my experience they burn perfectly without any 
auxiliary fuel in the same furnace, except after cleaning. I do not know how much 
extra fuel has been needed elsewhere, but when I worked the plant in question 20 
years ago, slicing ovei 300 tons per 24 hours and providing fuel for a workshop and 
locomotives, and steam for a large distillery with rectifier, the daily consumption of 
poor quality wood-fuel was reduced to nearly 10®4* Pressing the work up to 350 
tons of course still further reduced the percentage. 

It is so much a question of due attention to economy of heat produced in the 
first installation of a plant, by covering all hot surfaces, including juice and syrup 
tanks, saving of all hot-water produced including all that from the several cells of 
the evaporator and much of that from the cooling waters of factory and distillery, 
and economy in using the steam produced, correct arrangement of flues and fur¬ 
naces—in all of which details but the last we were very behindhand—that it is 
difficult to compare one factory with another, especially at a distance ; but compared 
with the majority of factories in the district the diffusion factory had no cause to 
envy others in the matter of auxiliary fuel, at that time. 

Freedom from serious breakdowns is one great advantage in diffusion, a piece 
of iron in a bundle of canes being the worst thing to fear ; but with a 10 minutes 
stoppage to replace knives and sufficient spare knives on hand it can be remedied. 
The chip mills are not pressed sufficiently to render breakdowns likely. 

The amount of 10 tons of firewood to 100 of canes worked may seem very 
high to some of your readers, but there are many deductions and allowances to be 
made for difficulties that should not be met witJi in a well-equipped modern factory 
and under other conditions. The fuel was of poor quality and much had lain for 
months in wet lowland ; the supplies for the distillery, the locomotives and fuel 
for all the personnel on the place are included. Boiling was all done with direct 
steam in the pans and three jets of sugar, the first being fine white, were made. 

Taking all things into consideration I do not think that diffusion ever had a 
really fair trial, and I take it that the scattered nature of the various attempts hskd 
something to do with this contretemps. 

Yours, 

AirPRED J. Watts. 

Pernambuco, Brazil. _ 
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Brevities. 


11x6 Dyer Company of Cleveland, well-known American builders of beet and cane 
flugar plants, have just booked a contract with the Nippon Smear Company of Tokyo, to 
erect and equip a 600-too beet plant with pulp dryer and Steffens house installation. 

The Commercial Secretary to H.M. Legation in Havana reports that a British com¬ 
mission ageut, resident in Camaguey, Cuba, is desirous of representing United Kingdom 
manufacturers for the sale of the following classes of goods: jams and preserves, biscuits 
and confectionery (Ref. 676). _ 

The Ztittehrift fur Zuek«rindu$tri 0 in Bohm$n now appears as the Zeittehrift fur 
Zuck0rindu9tri§ dir eeehothvakuchtn R$publie. It is publish^ by the Zentralverein der 
cechoslovakischen Zuckerindustrie, of Prague, and is edited by Dr. Fbanz Hbbles. It 
prints the Prager Zwsk^rmarkt as a supplement. 


An epidemic of arsenic poisoning which visited a country town in Surrey recently was 
traced to a leaking drum of weed-killer having been placed for railway transit in contact 
with a sack of sugar which latter absorbed some of the liquid; the result was that about 
sixty persons wore subsequently treated for poisoning. 


The Minister of Agriculture has appointed Sir Jambs Martin, senior partner of 
Messrs. Martin, Fari.ow, & Co., a firm of chartered accountants in London, to be the 
financial representative of the Goveniment upon the board of directors of Home Grown 
Sugar, Ltd., the company owing the Kelham beet sugar estate. 


Barter is much in vogue on the Continent in the manner of exchanging needs, and an 
instance is given where the Czechs delivered 7.500 tons of sugar to Germany for 1,386 
railroad trucks. Again, it is reported that Poland is being supplied with fertilizers in 
return for an undertaking to deliver to the United Kingdom a certain quantity of bee 
sugar. _ 


The American Sugar Refining Co. have now given the order for the projected 
Central Jaronu, Cuba, which (it is stated) will be a duplicate of the Cunagua factory 
already purchasiHl by this concern ; while the Warner Sugar Refining Co. have purchased 
Centres Gomez Mena and Amistad, the price paid for the latter two being reported to be 
about #16,000,000. _ 

R. Dutillox* claims good results in the beet factory by treating the raw juice with 
hydrosulphite (prepared in the factory by the Descamps process) previous to liming and 
carbonation, the syrups being later well sulphited. It is claimed that this hydrosulphite 
treatment greatly decreases the viscosity of the several products, facilitating filtration, 
evaporation, crystallization, and curing. 

It is stated that a refinery at Algodones, Camagtiey, Cuba, is now in course of con¬ 
struction, the capacity of which will be about 2000 tons per week. It was at first intended 
to build a char house only ; but the owners of the Algodones Sugar Co., who also control 
the Central at Algodones, have decided in favour of a complete independent refining plant. 
It is reported that another refinery is being planned for erection near Regia Bay, Havana. 


Mr. Hannibal J. db Mbsa is insistently urging Cuban planters to build refineries, 
and withdraw raw sugars from the market at the current price, which he states is entirely 
too low for the existing demand. He says: ** Can it be pofcsible that we persist in this 
shameful attitude simply because lacking refineries we cannot sell white sugar to-day at 
16 cents, per lb., or the equivalent of 12 cents, for our raws, and continue to give away 
•our raws at lOj cents P**_ 

One of the principal uses to which the so-ral.ed rare sugars are put is the differentia¬ 
tion of bacteria. Owing to the large demand for one of these, viz., d-mannitol, the U.S. 
Bureau of Standards undertook at the request of the U.S. War Department the production 
of a considerable quantity. A method was developed whereby a pure sugar could be 
obtained from manna in two crystallizations only, thus enabling the production of a large 
quantity at a comparatively reasonable cost. 

* BiUletin d€9 Chimiit €9 dc Suererit de Fratice, 1919, 87, 66-78. 
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Actxtation of Wood Charcoal by Heat ; Phbpakation of Dbcolouizxno Carbon ; 

I^CRBABIKG THB DbCOLORIZINO PoWBR OF AniMAL ChARCOAL BY HbATINO. 
James C. Philip, Sydney Dunnill, and Olive Workman. Journal of tho 
Chemical Society^ 1920^ Vola. 117 and 118 f No, 690 1 
In a previous investigation,^ the observation was made by one oi the authors that the 
absorptive power of wood charcoal is notably increased by prolonged heating, and the 
present paper contains a record of work carried out with the object of elucidating the 
Oxtent and mechanism of this effect,^ as exhibited towards (a) sulphur dioxide and {h) 
methylene blue in aqueous solution. One of the first observations made was that the 
duration of heating is not the main factor in determining the degree of activation ; but 
that the clue is to be found in the alteration of the bulk density^, and experimental evi* 
dence here given shows clearly that the order of activity corresponds with the order of the 
bulk density. Activation appears to be intimately connected with the extent to which 
the charcoal is oxidized during the heating. Thus, when the charcoal is heated in a 
crucible for a long time, and the portion in the bottom is separated from that in the top 
of the receptacle by a layer of asbestos (being in this way protected against circulation of 
air), the product above has a lower bulk density and a considerably greater activity than 
that below. In order to demonstrate this point more conclusively, charcoal was freed 
from air by a current of nitrogen in a furnace and heated for 20 houis, at the end of which 
time it was found that both absorptive power and density were practically unaltered^ 
though probably even under these conditions a slight oxidation could not be precluded.® 
According to the view of the writers, the heating of charcoal results by progressive 
oxidation in the widening of the capillary channels with which it is riddled; so that, 
though the external volume of a piece or granule of any determined size is practically 
unaltered, its bulk density is diminished and the effective surface is enormously increased. 
It follows, therefore, a charcoal of low activity has extremely narrow capillaries, and the 
deposition of a comparatively shallow layer of gas molecules on the surface will block the 
capillaries cutting them off from further participation in the adsorption process. In an 
activated charcoal, on the other hand, adsorption proceeds along the walls of these 
internal capillaries, as well as on the external free surface of the material. An important 
observation made by the authors is that the increase in .the adsorptive power of wood 
charcoal for gases effected by continued heating is paralleled by a marked increase in the 
decolorizing power of the preparation as exhibited towards methylene blue in aqueous 
solution,® and experimental results showing this are given. It is of interest to quote 
some of these demonstrating the relation between time of heating and the decolorizing 
power in the case of Japanese ash charcoal carbonized at 925*^ C. and heated for different, 
periods at a temperature of 830° C.:— 

Time of heating, hours... 1 12 28 34 42 49 

Dye removed, per cent... 0*6 ,, 14*7 .. 24*4 ,, 42*6 ., 61*8 ,, 60*3 

while a sample of commercial animal charcoal removed 17*8 per cent, under the sam& 
conditions. Attempts have been made by different workers to correlate the decolorizing 
power of a charcoal with its nitrogen content,’ but the present authors consider the proba¬ 
bility of any such relationship as small in view of the figures given above. It is mentioned 
that the efficiency not only of wood charcoal but also of animal charcoal itself is a function 
of the heat treatment it has received, and that it can be increased to a very notable extents 
Thus the sample of commercial animal charcoal which removed 17*8 per cent, of methy¬ 
lene blue from solution, after being heated for 18 hours at about 800 ° C. removed 60*6 

1 This Review is copyright, and no part of it may be reproduced without permission.— 
(Editor, LS , J .) 

* J. Royal Society of Artc ^ 1919, 67, 13H. 

» Arno Lotz (German Patent, 250,741) and C. E. Coates { l . SJ ., 1019, <J19) have also noticed 
this fact. 

4 Cf . Lamb and others, J . Jnd , Eng . Chem , 1919, 11, 427. s J. Oheni . Soe ., 1913, 106, 461. 

0 In carrying out this test, 0*6 grm. of the char was shaken for throe hours with tliB solution 
of methylene blue, the excess of which remaining was titrated against titanium chloride. 

T Cf . 1920, 91. 
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percent. It is stated that special preparations as ** Eponit’* exhibit a similarly co- 
siderable increase in their decolorizing power as the result of heat treatment. As to the 
temperature at which the wood or charcoal must be heated to bring about activation* in 
should be 800®O. or above for any rapid improvement to take place. Begarding the texture 
of the wood, it was found that, whilst the light woods (as willow or poplar) were activated 
more rapidly, they were ultimately surpassed in activity by charcoals derived from denser 
woods (as box). _ 

Dbtkumxnation of thb Cauambl Content as a Mbans pou KsriMAiiKo thb Suoab 

LOST BY ScPBRHEATlNO, PAUTIOVLARLY IN EbFINBRY CONTROL. Tk, KoydL 

biterr^-’Ungar, Zeitschrift fur Zucherindmirie^ 1918^ 47, IS-SB. 

It is proposed to estimate the loss during boiling, particularly in refinery control, by 
observing the increase in colour of the products, it being assumed that when sugar is des¬ 
troyed by overheating a definite amount of ** caramel ** is produced.^ Ehrlich’s saecharan,'* 
a product stated to be of constant composition and colouring power, resulting when sucrose 
is heated to 220° C. in vaetto, is used as the basis of the determination ; and Stamheb’s 
colorimeter is the instrument chosen for observing the increase in the depth of tint. A 
** normalsolution of saochtiran contains lOmgrms. in 100 c.c. of water; it reads 2*0 
degrees Stammer, and the number of mgrms. of saccbaran in 100 c.c. are termed so many 
“ degrees Ehrlich,” 1° Stammer being equal therefore to 4° Ehrlich. It is further assumed 
that in the production of 1 part of saccharan, 4 parts of sugar are destroyed. In an 
example given, 50 grms. of a pioduct were made up to 250 o.c., which solution read 
10*6° Stammer, or 10*6X 4 = 42° Ehrlich ; this was equal to 42x250/100 or 105 saccharant 
units, corresponding to 104X4 or 0*42 grm. of destroyed sugar in the portion taken for the 
examination, or 0*42 X 2 = 0*82 per cent, of the sample.* Applying this method of esti¬ 
mation to the working of (1) white sugar massecuite ; (2) raw sugar raassecuite; and (3) 
after-product massecuite in a beet factory, the sugar destroyed by the production of 
caramel ” (by superheating on coils and other surfaces) was found to amount respectively 
to (1) 0*068; (2) 0*039 ; and (3) 0*833 percent, of the dry substance of these massecuites. 

Removal of Calcium Salts prom Bbbt Juices. VI, Stanek, Zei($ehrift fur Zuek^r^ 

induatru dev Ceehotlovahsehm Republika 1919, 44, No. 7, 45-47; No. 8, 53-68. 

One of the most troublesome circumstances of the unusually difficult beet campaign 
of 1918<1919 in Bohemia was the high contont of lime salts remaining in the juices after 
clarification, caused principally by working with frozen and partly rotten roots containing 
a comparatively large amount of invert sugar and decomposition products. Boiling the 
low products strikes could indeed hardly be carried out. In order to ameliorate matters, 
it became necessary to investigate the conditions under which the elimination of the lime 
combined with organic acids could best be accomplished in the factory. A good deal has 
been written on this question ; and the papers by Herzfeld,*Siqubira,® Jssser,* Pellet,’^ 
and others, indicate in general that sodium carbonate must be employed, and that it must 
be added in more than the equivalent quantity, say an equivalent and a half, if all the lime 
is to be precipitated. A series of careful experiments was made by Mr. Stanek, in order 
to ascertain the position as precisely as possible, and the main conclusions at which he 
arrived ore as follows 

When milk-of-lime alone (with no sugar present) was carbonated at boiling point to a 
slight alkalinity, filtered, again carbonated (this |time to neutrality to phenolphthalein), 
and again filtered, the amount of lime remainimr in solution was 1*7 mgrms. of CaO per 

1 This Is not strictly true, since colourless and volatile products also arise; while the depth 
of colour of the substance produced by the decomposition of a certain amount of sugar may* 
vary according to the conditions of working, the degree of alkalinity, for example. 

• 1910, S4-86. 

> Provided, of course, no other colouring matter than ** caramel ** was originally present. 

^Zemch. Ver.deuUZnckcrind.,\m,2W. s/Wd., 1891,984. 

8 diterr -Ungar. Zeitteh. Zuckeritwi., 88, 375. ^Rull. Ataoc, Chim. Suer., 9, 309. 
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100 c.c. A 15 per cent, solution of sucrose treated under the same conditions gave a higher 
result, namely 3*0 mgrms., which may be due to the greater solubility of calcium carbonate 
in statu naseenti in sugar solution than in water alone^; or to the action of the calcium 
hydroxide or carbonate in the sucrose or invert sugar in forming organic acids. When a 
solution containing SOgrms. of sucrose, t'Ogrms. of free lime and 13 mgrms. of sodium 
carbonate in 200 c.c. was double carbonated at boiling point, the lime remaining was 
1*0 mgrm. per 100 c.c. only; while when the soda was added to excess wo trace of lime could 
be detected in the filtered liquid. Following this, tests were made with solutions containing 
calcium organic acid salts, us calcium saccharate, pectate, and glutamate. It was shown 
to be impossible quantitatively to precipitate the lime by simply boiling with the equvialent 
quantity of sodium carbonate. Satisfactory results were, however, obtained when the 
addition was made simultaneously with the double carbonatetion, that is, when milk>of •lime 
and one equivalent of sodium carbonate were added, the liquid carbonated, filtered, again 
carbonated, and finally filtered, only 2*0 mgrms. of CaO being found to remain unpre¬ 
cipitated. Since sodium carbonate could not be u-ed on the factory scale, owing to the 
scarcity of soda ash at the time, trials were made with sodium sulphite (of which there was 
a sufficiency, obtainable from glycerin fermentation factories). Very similar results weio 
obtained ; that is, the lime retained varied from 2 0 to 2*6 mgrms. Points worthy of note 
that emerged in these experiments are that the precipitation of the lime salts by soda is 
more complete at boiling point than at about 70° C., as JESsBR^had indeed found; and 
that the addition of a larger quantity of lime than is usually used in carbonatation also 
aids the precipitation of the calcium organic acid salts. Lastly, it may be mentioned that 
all these results obtained in the laboratory with artificial solutions were confirmed by 
working with beet juices and imitating large scale practice as closely as possible. 

Psbnicka’s Method pob the Carbonatation of Beet »Tuice8. VL Stanek. Zett- 
sehrift fur Zuekerindustrie der Ceehohlovakisehen Mepubliky 1919y 44y Xo. 11* 
73-76. 

Psenicka's carbonatation method° is a very good combination of Kuthe-Anders*, in 
which some of the scums are added during liming, and Kowalski•Kozakowski*s, in which 
the raw juice is preliminarily heated with a small amount of lime and separated, the rest of 
the lime being added laterIt consists in mixing the raw juice with 10 to 20 per cent, 
of its weight of unfiltered carbonated juice containing scums and about 0*5 per cent, of 
lime, this mixture being heated to 86°C., treated with I to 1*5 per cent, of lime, and car- 
bonatated to an alkalinity corresponding to 0*08 to 0*10 per cent, of lime (CaO). A second 
carbonatation follows after filtration, but without any further addition of lime. I'his 
procedure has been found to give very satisfactory results by facilitating filtration, and by 
enabling the total quantity of lime to be reduced from 2*6 to about 1*5 to 2 per cent., the 
explanation of this being that part of the lime in ordinary carbonatation is added only to 
provide a sufficient amount of calcium carbonate to make a grainy precipitate. Experi¬ 
ments carried out at the Modrany factory, Czecho-Slovakia, have shown the purity to be 
raised (94*60 to 94*95°), the soluble ash lowered (0*40 to 0*36 per cent.),and the colour im¬ 
proved (1*8 to 1*5° Stammer) compared with the ordinary procedure; while the scums were 
firmer, and more readily washed. That was when the total lime used was 2*1 per cent., 
for when an attempt was made to diminish it to 1*6, the results were not so good. This 
method is considered to be especially useful when frozen or rotten roots are being sliced. 

Alcoholic Fermentation op Concentrated Sugar Solutions by ZroosACCMARourcss, 
Jan Satava, Zeitschrxft fur Zuekerindustrie der Ceehoslovakisehefi Repuhltky 
1919y 44y Xo, 16y 93-97. 

It is generally accepted that concentrated sugar solutions are not readily subject to 
spontaneous decomposition, and that a density of about £0 per cent, affords complete 

I According to Jacobsthal, however, 100 c.c. of water dissolves 26*65 mgrms. of CaCO. ; 
and a 15 per cent, sucrose solution, 23*5 mgrms. 

* Loc. cit. ’German Patcut, 318,654. 

♦ 1920, 237; also German Patent, 266,290. 
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security against fermentation. In this connexion it may be recalled that Hennenbbbo ^ 
carried out a series of experiments with a large number of technical yeasts, finding only 
three capable of producing eren a small amount of alcohol in the case of 60 per cent* 
solutions. LindnxkS isolated a yeast from lager beer capable of fermenting malt wort at 
63-64 per cent, solids, and called it Saceharomyees Baillii, Dubouho^ found a yeast in 
sauterne wine which caused the fermentation of solutions of invert sugar containing 
62 per cent, of solids. Then Zopf ^ discovered a yeast in the syrups of a Saxony sugar 
factory which actively fermented solutions of 60 per cent, concentration. It was named 
S* Zopfii after him. 

Becently Dr. Satava was able to isolate from four different sugar products certain 
Zygotaeeharoinyc$9 capable of fermenting saccharine media having a density of 56 to 60 
per cent, of solids. One of these, named temporarily Zygo»aceharomyee$ K fermented a 
clairce {JclarteV) of 60^ Brix so actively that the gas bubbles broke through the film of 
crystals that continually formed on the surface of the liquid. Another which was isolated 
from marmalade was called ZygotaeeharomyeeB M; while a third found in a factory syrup 
was similarly named Zygosaecharomyee$ 8, A study was made of the properties of these 
yeasts in comparison with Zygotaceharomyets Bark$ri^ and Z. PriorianuM, the result of 
which was to show that organism K is very similar to Babkxr*b Zygoiaecharomyees ; that 
M differs considerably morphologically; and that 8 shows many physiological differences. 
Nevertheless, the author hesitates to regard the three organisms as distinct varieties of 
Zygoaoecharomyeei until the matter has been investigated by others, preferring in the 
meantime to consider them as variations from the group of Zygoaaeeharomycea Barkeri 
Lastly some observations were made on the fermentation of solutions containing 40 to 
65 per cent, of sucrose, to which asparagin, ammonium phosphate, potassium phosphate, 
and magnesium sulphate had been added, using Z, Barkeri^ Sacckartmiyea ellipaotdettB^ 
8, turhidan$y 8, eeravxaia and other yeasts as well as the three under consideration. Among 
the true yeasts examined only 8, elhpMOtdmta was capable of fermenting a 55 per cent, 
solution; but all the four Zygotaceharomyeea fermented the 40, 55, 60, and 65 per cent, 
solutions. One of the peculiar characteristics of the Zygosaeckarotnyee* cultures is their 
tendency to remain floating at the surface of the solution ; whereas all the true yeasts 
examined sank to the bottom. It would seem also that the Zygosaccharomycea invert con¬ 
centrated sucrose solutions only slowly; and that, although there may be evidence of a 
rapid fermentation, the amount of alcohol actually ];)roduced is small compared with that 
formed under ordinary conditions when dilute liquors and true yeasts are employed. It 
is also worth noting that in the case of the test with Zygoaaeeharomyeea M a very pleasant 
aroma and taste were imparted to the solutions, which (it is suggested) may very well be 
used as a means for improving the flavour of beet factory syrup, making it more suitable 
for edible purposes. __ 

Application op thb Qbntbr “Thickbnrr” to thb Filtration of First Carbon- 
ATATION JuiCB. C. E. Chuffin. Sugar, 1920, 22^ 76-80. 

By 'the *'thickening ” of a liquid containing insoluble matter is meant its separation 
into (1) a large volume of clear liquid, and (2) a thick mud or sludge in which all the 
solids are accumulated. One of the oldest thickening methods, at present practised 
universally in the cane industry, is subsiding of the limed and heated juice in suitable 
tanks, and the decantation of the more or less clear liquid, leaving the insoluble matter in 
the form of a concentrated mud for treatment in filter-presses. Some objections to the 
use of tanks in this connexion are that a large amount of juice is kept in process for a 
r.itber long time, that a large floor space is required, and that the separation of the clear 
liquor from the mud may not be complete. 

A more rapid and efficient result is claimed by means of the Genter “ thickener,*^ the 
patent specificRtion relating to which was recently published.^ It has been designed to 

' *• Garungsbakterlologlsches Praktikum,” Berlin, 1909, page 187. 

> Wwhexiach. f. Bramrei, 1894, 153. ^ Revtie de Viticulture, IW 190. 

4 K'a/iIi’b iQn7 ini 5 nf tlut Rmial 1901, 194, 467. 

lias also been 
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«A Zygoaaeeharomyeea found on duuder, Barbados sugar, figs and pears, 
described by Holm. 

TU.s, Patent, 1,369,700; I.S.J,, 1919, 627. 
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handle large volumes of liquid containing a small amount of insoluble matter, say 6 per 
cent, or less, so as to deliver clear liquor and a mud containing 20 to 60 per cent, of solids, 
which later may be passed through a vacuum filter. It effects the separation of the clear 

liquid through a series of cylindiical filter ele¬ 
ments which are submerged in the liquid to be 
treated. As the clear liquid is forced through 
the filter element, the intercepted solids are 
fi ashed or pulsated from the outside of the fil¬ 
tering surfsce. and this alternating filtering 
impulse and discharge impulse results in keeping 
the filtering medium continually clean, the 
result of which is that the rate of filtration is 
reasonably rapid. It should be noted, however, 
that a mere counter-current of filtrate at sub¬ 
stantially short intervals does not alone discharge 
the thin film of cake; and that the counter- 
current must be accompanied by a release of 
filtration pressure, otherwise the medium will 
be freed of a very small portion only of its 
solids. 

Turning to the diagrummatic sketch, one 
method of action using a series of impulses 
from a montejus, and alternating these impulses 
with a succeeding series of counter-current 
pulsations of shorter duration, is shown. At X is a gravity feed tank containing the liquid 
under treatment, which flows through the line Jlf into tho montejus A, forcing the air out 
of this vessel by way of the pipe and the four-way valve, exhausting at C. During this 
time the handle S of the four-way valve is in the reverse position to that illustrated. As 
soon as the montejus E is full, the handle S of the four-way vah e is switched (by automatic 
action) to the position shown, and compressed air at 20-30 lbs. enters A' through the four¬ 
way valve. This forces unfiltored liquid into the thickening chamber A , closes a check valve, 
forces filtrate through element li into filtrate storage I) by way of the four* way valve 
and out at C. As soon as the charge in the montejus is low enough, the four-wa}' valve is 
again switched. This releases all pressure in the montejus, which in turn releases tho 
pressure surrounding the exterior surface of element ff, permitting during this period of 
release two things to happen : (1) the compressed air entering at E reverses its direction 
through the four-way valve, giving a counter-current impulse to the filtrate stored in 
and dislodging tho accumulated solids on the exterior of element B ; and (2) the montejus 
is again filled by gravity from tank X. As soon as it is full, *9 is again switched, andthus 
the cycle of actions continues, first a filtration impulse, then a counter-current pulsation 
occurring simultaneously with the pressure release on the exterior of tho filtering element. 
The discharged solids settle to the bottom of chamber X, and aro withdrawn continuously 
and finally sent through a suitable vacuum filter. In practice the four way valve is 
switched automatically b}’^ means of a pilot air system actuated by two floats in the 
montjus. 

Apparatus designed on this principle operated for the better part of two campaigns on 
first carbonatation juice at the Sterling factory, Colorado (belonging to tho Great Western 
Sugar Oo.), and is stated to have functioned perfectly. The juice fed to tho thickener 
contained 2 to 3 per cent, of solids, and the mud discharged contained from 17 to 27 per 
cent, of solids. The rate of filtration of the first carbonatation juice at a temperature of 
90® C., using a pressure of 20 to 30 lbs. per sq. in. averaged 0*6 gall, per min. per sq. ft. 
of canvas filter medium. The thickened discharge or mud was fed to a continuous vacuum 
filter, operating at 8 revolutions per hour, giving a cake averaging 0*6 in. thickness con¬ 
taining 0*6 to 0*7 per cent, of sugar (of which 0*2 per cent, was ** free ”). An ordinary 
pressure-filter installation in a 1000-ton house means 4000 to 6000 sq. ft. of cloth lor the 
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first carbonatation juice, and 4 to 7 men per shift; whereas with the Genter apparatus the 
canvas area would be 1100 to 1200 for both thickener and vacuum filter, and one wii lti would 
be sufficient to oversee the entire installation, which is stated to be positive, continuous, 
automatic, and “ fool-proof.** 

Hot Sclphitation op Limed Cans Juices. IV. H. Th. Harloff. La, FUinUr, 1920 ^ 
64, No. i, U. 

If a raw cane juice be sulphited and limed, or first limed and then sulphited (as was 
formerly done in Java), and if the clear juice obtained after the filtration of the precipi¬ 
tate thus formed bo heated to 60“60°C., a second precipitate will be produced, composed 
almost entirely of calcium sulphite. Its formation is due to the fact that calcium sulphite 
IS less soluble at higher than at lower temperatures. It is not quite white, being greyish 
or brownish, and it is woi*th noting that during the precipitation certain colloidal organic 
bodies are carried down by it, while also a double compound with the inorganic matter 
in solution (potassium and calcium salts) may be formed. It is known that the more 
copious the precipitate in clarifying juices by the sulphitation or the carbonatation 
process, and the more rapid its formation, the greater the amount of absorbed impurities, 
in beet factories, therefore, the juice is thoroughly heated before liming, and the content 
of carbon dioxide in the gas used for saturation is always kept as high as possible. 

In the cane sugar factory it is, of course, not possible to lime the heated juice 
previous to sulphiting, owing to the formation of glucose decomposition products ; nor is 
it economically possible to sulphite the heated juice, previous to liming. There is, how¬ 
ever, an alternative, and that is to carry on sulphitation and liming simultaneously at a 
high temperature without danger of the formation of coloured bodies and with a good 
clarifying effect. Tn Java the hot defecation-sulphitation process is operated in the 
following way at the present lime: Cold raw juice from the mills is pumped through 
heaters to raise it to 80-86®C., and discharged into the sulidutation tanks. The sulphurous 
acid gas inlet is opened, this being done to such an ext^^nt that the infiowing gas thor¬ 
oughly mixes the contents of the vessel. Immediately the milk-of-liine is allowed to run 
in at such a rate that the reaction of the liquid is substantially neutral, this being con¬ 
trolled by fre(iu(3nt testa made with neutral phenolphthalein paper. If the glucose 
content of the juice is lather high, it is well to allow the reaction to remain slightly acid ; 
but if the juice is rather viscous it is preferable to maintain it slightly alkaline. At the 
end of the operation the reaction is always brought to neiitralitj', as is the case in the 
ordinary cold sulphitation process. Saturation being completed, the muddy juice is 
pumped through heaters to boiling point, and finally allowed to subside. Whereas in the 
cold sulphitation process, considerable trouble is experienced by the deposition of calcium 
sulphite in the tubes of the heaters, this no longer happens to anything like the same 
extent when following the new procedure. Another important advantage of the process 
is that not only is subsiding more rapid, but the clear juice obtained is lighter in colour 
than formerly, while also the subsequent working of the products is much facilitated. 


Reducing the Cost of Cane Cui/iivation hy Mulchino. Charles F. Eckart. La. 
rUnier, 1919, 63, No, 25, 395, 

It is stated that live mulching process, using paper made locally from bagasse, is 
proving very economical in labour, while also increasing the yield of the cane.^ One man 
engaged in weeding can get over the same amount of ground in 20 days which otherwise 
requires 33 days. Using a mulch 36 in. diam., 2*26 men are able to hoe an acre in the time 
that it takes 7*62 men to dt al with the same area of unmulched land. Since the mulching 
paper keeps the rows free of grass and similar growth, it is only necessary at Olaa, T. H. 
(where the process has been under trial) to keep the “hono-hono** (a species of small 
grass) in ihock by cultivating or spraying. 


» mi, 455 ; 1918 , 434 , 567 ; 1919 , 626 . 
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UNITED STATES. 

Apparatus por Rbgulatino the Supply op Macbuation Water to .the Mill.* 
August Kruse, of Waimea, Kauai, T. H. 1^$31<,01S. Datle filed, April 18th, 
1919; patented, February 17th, 1920. (Four figures.) 

It is the purpose of the invention to regulate the amount of maceration water supplied 
to the bagasse in accordance with the thickness of the blanket, this control being effected 
by the relative movement of the top roll due to the thickness of the mass passing through 
the mill. Interpolated in the supply pipe 5 is a regulating valve 4 which may be of any 
suitable or convenient type, the stem of which is connected by a coupling 6 to the end of 
a lever 6, which is pivoted intermediate its ends on a suitable bearing 10, It is provided 
at its other end with a shoe 7, connected to the lever end by a pivot joint 5, this shoe 
engaging the under face of the end of the shaft or journal 2 of the top roll of the mill. 

In order to maintain the shoe 7 in 
contact with the journal 2 and cause 
the same to follow the movements of 
the top roll, a spring 15 or similar 
power-applying device is connected 
to the valve end of the lever 0. So as 
to adapt the mechanism to mills of 
various types and sizes, and to regulate 
the extent of movement of the lever 
and the opening and closing movements 
of the regulating valve 4t * special 
form of pivot mounting for the lever 
is provided, consisting of a bracket 11 
secured to the mill housing equipped 
with a longitudinal slut 12^ which 
receives a locking bolt 15 secured to 
the bracket by a nut 16. This bolt 
has a flanged head 18 which engages 
the interior of an annular collar 17 
having a transverse slot through which 
the lever 6 passes, this collar carrying 
a screw-threaded plug 19 which clamps 
the lever 6 in position. This construc¬ 
tion of pivotal support admits of the 
collar 77 pivoting on the stud member 
15 to accommodate the rocking motion 
imparted to the lever 6. By adjusting the stud 15 longitudinally of the slot 75 in the 
bracket 11, the lengths of the respective arms of the lever 6 may be varied and a corres¬ 
ponding variation in the movement of the valve 4 by the lever produced. 

When the mill is in operation, the top roll of the set is laised and lowered in accord¬ 
ance with the thickness of the blanket of bagasse passing through the mill and as the roll 
rises and fulls, the shoe 7 connected to lever 6 will parbike of this movement and rock 
lever ^ to a corresponding extent, thereby moving valve 4 commensurately, so that the 
supply of maceration fluid through the pipe S will be regulated in exact accordance with 
the movement of the top roller and therefore in correspondence with the quantity of 
bagasse passing to the mill. To regulate the maximum amount of maceration fluid sup¬ 
plied, which may be readily determined by a skilled mill operative, the pivotal point of 

1 Copies of specihcatlous of patents witli their drawings can be obtained on application 
to the followingr/nited Kingdom: Patent Office, Sales.Brauch, 25, Southampton Buildings, 
Cliancery Lane, London, W.C.2 (price. Is. each). Untltd Stale*: Coinniissioner of Patents, 
Washington, J> C. (price 10 cents each). Fiance: L'Imprituerie Natioiiale. 87, rue Vieille du 
Temple, Paris (price, 2fr. oO each). 

» See also 1920, 269. 



352 





Patents. * 


the lever 6 is adjusted by means of the bearing JO by Blacking oil the nut 16 and sliding 
the stud 16 in the slot 12 of bracket 11 and when the proper adjustment has been effected, 
setting up the nut 16 to clamp the stud 16 in position. 

Multiple Effect Evaporator, providbu with Economizers in the Save-Allb. 
Ezra A> NewhalU of Philadelphia, Pa., U.S. 1^318^793, Date of filing, May 
9th, 1917; patented, October 14th, 1919. (Six figures.) 

A method is described for utilizing the latent heat of the vapours of a multiple effect 
apparatus so as to provide the sensible beat necessary to raise the temperature of the juice 
prior to its introduction to the compartments. Heferring to the drawings, it is seen that 
in each of the four catch-alla, 9-12^ is mounted an economizer 19 consisting of a horizon¬ 
tally extended and preferably cylindrical shell 20 extending at one end outside of the 
evaporator and having tube sheets in which are mounted the ends of a series of tubes 21 * 
These latter at one end all connect with a chamber 22 and at the opposite end part of 
them connect with a chamber 23 and the other part with a chamber 24 . A partition 25 



extends across tho lower part of each of the catch-alls so as to serve as a baffle and deflect 
around the economizer casing 20 , the vapours arising from the lower part of the effect and 
flowing toward the vapour outlet pipe In addition there is preferably a valved branch 
pipe 27 from each of the vapour pipes 14 , 15, and 76 to the interior of each of the shells 
or casings 20 for the reception of a portion of the vapours so as to permit these to circulate 
around the tubes 21 of the several economizers. Each of the economizer shells or casings 
20 has a pipe 28 connected to deliver liquid condensing therein to the steam space of tho 
heating drum of the next effect, although the economizer of the last effect has its casing 
connected through a pipe 29 to the vapour-receiving space of the condenser 76. 

m that form of the invention shown in the drawings, the liquor to be evap<»rated is 
delivered by a pump 32 through a pipe 33 to the chamber 23 of the economizer of the 
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fourth effect, and the second or outlet chamber 2J!^ is connected by a pipe SJ^ to the receiv¬ 
ing chamber of the economizer of the effect J. Likewise the liquid space of the economizer 
of the effect S is connected by a pipe S5 with the economizer of the effect the latter in 
turn being connected by a pipe 3Q with the economizer of the effect 1 and having its 
second chamber connected through a pipe S7 to deliver liquid into the liquid-receiving 
space of the first effect i. The lowest portion of the first effect is connected through a 
pipe S8 with the liquid-receiving space of the second effect t and the lowest part of the 
latter is connected through a pipe $9 with the liquid-receiving space of the effect 5, whose 
lowest portion is connected by a pipe ^<9 to the liquid-receiving space of the effect The 
lowest part of the latter has connected to it a pipe whereby the concentrated liquor 
may be delivered to any desired apparatus or storage receptacle. To each economizer an 
air pipe €0 through a main , is connected to the suction pipe SO of the air pump 31 ; 
thereby keeping the economizers free of air and non-condensible gases. 

Asa result of this method of procedure, the relatively cold liquor passes successively 
through the economizers of the 4 th, 3rd, 2nd, and let effects, so that its temperature is suc¬ 
cessively increased until it finally flows into the liquid-boiling space of the first effect at a 
temperature but little below that required to cause it to boil, a portion of the latent heat 
of the vapour flowing from the effect in which any particular economizer is mounted being 
converted into sensible heat which increases the temperature of the liquor. It is claimed 
that the capacity of the apparatus is increased, since the economizers provide additional 
heating surface, and vapours condensed in them must be replaced by additional evaporation 
in their respective effects in order to evaporate the required volume in the next succeeding 
effect. Moreover, there is a material reduction in the amount of heat required for the 
evaporation of a given body of liquid, this being due partly to the prevention of heat 
radiation owing to the mounting of the economizers within the casings of the effects and 
partly to the efficient utilization of the heat of the vapours to 8ucc(*8sively raise th<‘ tem¬ 
perature of the liquid to be evaporated or concentrated. While the arrangement of piping 
and apparatus shown will give good results for certain purposes, under certain conditions 
economizers may bo provided in certain only of the effects, and in the original specifica¬ 
tion several different arrangements of apparatus and piping are described. 

Beet Hauvestehs. (1) James A. Caywood, of Nederland, Colo.,U.8.A. 1,330^024. 
Date of filing, December 5th, 1918; patented, April 6th, 1920. (2) Charles 

Nelson and Lewis A. Coffeen, of Denver, Colo., TJ.S.A. 1,336,313, Date 
of filing, December 28th, 1918 ; patented, April 6th, 1920. 

Beet Topper. Morgan A, Greene, of Rupert, Idaho, U.S.A. 1,335,96?. Date of 
filing, September 17th, 1918; patented, April 6th, 1920. 


Beet Screening, Piling, and Loading Machine Frank Jones, of Salt Lake City, 
Utah, U.S.A. 1,336,297. Date of filing, August 19th, 1919; patented, 
April 6th, 1920. _ 

Centrifugals. Angus H. Gibson. 1,336,779. Date of filing, April 21st, 1915; 
patented, April loth, 1920. 

Attachment for collecting Molasses from Centrifugals. John N. S, Williams, 
of Honolulu, T.H. 1,304,840. Date of filing, December 6th, 1917; patented, 
May 27th, 1919. (Four figures.) 

An attachment is described for the collection of molasses from the centrifugal while 
the basket is in operati n, capable of being mounted on machines of existing type. It 
consists of a pivoted channelled member extending into the basket, the mouth of which is 
placed in the opposite direction to that in which the basket revolves. It may be swung 
into or out of position as required; and means are provided for varying the distance 
between the mouth of the channel and the wall of the basket. Referring to figures 2 
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(vertical sectioDal view) and 4 (horizontal sectional view), it is seen that a pair of brackets 7 
are secured to the top of the casing by bolts 8. Extending between the corresponding 
ends of these brackets is a bolt 9, on which pivotally mounted is a bridge member 10 
provided with a pair of horizonally extending arms 11, which are ananged to swing 
between the brackets 7. On the opposite ends of the brackets 7, clips 18 are mounted on 
bolts, which serve also to secure the brackets to the casing. These clips are maintained 
in their operative positions by winged-nuts When these nuts are loosened, the clips 
are permitted to swing out of the path of movement of the arms i7, and consequently 

permit the movement of the bridge 
member. 

A journal 15 extends between the arms 
11 and is held stationary by a tap-bolt 16^ 
on which journal a gathering and dis¬ 
charging element 17 is mounted for 
swinging movement. This element 17 
includes a channelled member 18y which 
extends downwardly toward the peripheral 
wall of the basket; it curves in a direct¬ 
ion substantially concentric with the 
basket and opposite to that of the rotation 
of the basket. The end of this member 

18 is provided with an opening or mouth 

19 into which the mateiial to be gathered 
is forced during the movement of the 
basket. A channel 20 extends upwardly 
from this mouth 19 and opens at 21 into 
the annular space 4 between the wall of 
the basket and the adjacent wall of the 
casing, so that the molasses will pass 
through the channel and will bo discharg¬ 
ed into a gutter and thence out of the 
machine. Passage through the channel 20 
is greatly enhanced because of the presence 
of tho ejector 22y which projects into the 
channel 20 in alignment with the open¬ 
ing 21y provided with supply means 2Sy 
by which steam is supplied. 

In order that the mouth 19 may be swung so as to be located a greater or lesser dis¬ 
tance from the imperforate wall, there extends from the element 17 a pair of arms 24 in 
which elongated openings or slots 25 are formed. Trunnions 26y extending from the ends 
of a yoke-member 27, are located within these openings. A vertical spindle 28 extends 
through and has screw-threaded engagement with the yoke 27, and is mounted in suitable 
bearings carried by the bridge member 10, The upper end of this spindle is provided 
with a hand-wheel 29, so that the spindle may be rotated and during the rotation will 
either raise or lower the yoke 27, and consequently swing the element 17 about its pivot 
and cause the mouth 19 to move with relation to the wall of the revolving basket 

In operation, after the basket has revolved for a sufficient length of time to permit 
the materials to properly arrange themselves, the element 17 is swung into the basket so 
that the mouth 19 of the channel 20 will project into the material which is to be gathered 
and discharged. As the separating basket revolves at a comparatively high rate of speed, 
the material is forced into the mouth 19 and upwardly through the channel 20, The jet 
of steam passing through the upper end of this passage-way dilutes the molasses, and also 
forces the material from the passage-way into the space 4* After all the molasses 
has been gathered and discharged, the device may be swung about the bolt 9 as a pivot to 
permit the collection of the sugar crystals from the separating basket. 
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UNITED KINGDOM. 

Apparatus por Reotipting Alcohol. Barhet et FUs et Cie., of Paris. 138,369 
(3707). Date of application, February 8tb, 1919; not yet accepted. 

As is shown in the figure, the vapours from a rectifying column are led to a single 
tubular condenser Ji instead of the separate condenser and cooler hitherto used. The 

condensate formed in the condenser £ is divided into two 
parts, one serving as a reflux in the rectifier A, and the other 
constituting the distillate. The reflux portion is heated by 
heat exchange with the fluids in the rectifier before it is 
led on to the uppei trays of the rectifier. In rectifying 
alcohol, the heating of the reflux is effected by passing it 
from a header M through coils immersed in the liquid on 
the trays, and tho heated reflux is collected by a header 
A”and led to the top of the column. The remainder of the 
condensate flows through a valved pipe d to the test-glass 
I). In other cases, the heat exchange is effected in a single 
tubular apparatus in the top of the rectifier. Cooling-water 
is supplied to the condenser B, it may be, under thermostatic 
control, in such quantities as to prevent the formation of 
incrustation ; in the rectification of toluol, xylol, petroleum, 
etc., boiling of the water is entirely suppressed. The 
rectifying plant may be continuous or discontinuous, and 
may be arranged for “pasteurization*’ of the distillates. 


Preparation of Decolorizing Cahmon, and of a Decolorizing Phosphoric Clarifier 
FOR Juices and Strups. C. S. Hudson, of New .lorsey, IT.8.A. 139,156, 

(1846). Date of application, January 20th, 1920; not yet accepted, 

A decolorizing carbon is prepared by heating to a temperature preferably above 
375** C. a mixture of organic material and a fusible acid (such as phosphoric or boric acid, 
which will not boil or will not decompose in the presence of carbonaceous material at a 
temperature of 375*^ C.). Suitable organic materials are sawdust, corn cobs, or scrap 
leather, or even decolorizing carbon to be revivified; and, in the process of carbonization, 
it is preferred to raise the temperature to between 400'’ and 600® O. The proportion of 
acid has an effect on the power of the finished product; a carbon of satisfactory power is 
obtained if the proportion is one-half part of acid to one part of organic material; but a 
carbon of much greater activity is obtained if the proportion is increased to two parts of 
acid to one part of organic matter. The acid that remains in the charred product may be 
removed by leaching, and it may then be re-used in tho carbonization process. In some 
cases, complete removal of the acid is necessary, for example if boric acid has been added 
and the carbon is to be used for treating articles of food; but in other cases complete 
removal is not necessary and the acid that remains is either innocuous, or may assist in the 
purifying process, as is tho case if phosphoric acid has been used and the carbon is to be 
employed in clarifying juices and syrups in the factory and refinery. For the latter pur¬ 
pose, it may be convenient for handling and transport not to attempt any separation of 
the carbon and metaphosphoric acid, since the charred product is a dry granular powder 
more easily handled than the acid alone. 

Machine foh Wrapping Caramels, Sweatmeats, Etc. Francis Heath, oi Deighton, 
Huddersfield. 139,610 (5097), Date of application, March 1st, 1919; com¬ 
plete accepted, March llth, 1920. (Nineteen figures.) 

Cutting Machinery for Marmalade Manufacture. Frank G, Blott and Horace 
Friend, of Wisbech, Cambridgeshire. 139,653 (8554), Date of application, 
April 4th, 1919; complete accepted. Match llth, 1920. (Four figures.) 
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Ooahno CoNFEcnoNBKY, AB Ohooulate. Luis WirtZf of Great Marlborough Street, 
London. 1$9^S56 (11SS») Date of application, January 16th, 1919; complete 
accepted, March 4th, 1920. 

Ohooolates or other Bweets, particularly those of a soft and sticky nature, are pro¬ 
vided with an edible cover or sheath by coating with a solution of gum arabic, gelatin or 
other suitable substance which will get hard on drying or cooling. The coating liquid 
may be mixed with powdered chocolate with or without flavouring substances. 

Cooling Cm ambers fob Chocolate, Etc. Fours et Procidis Mathy^ of Lidge. 
lS9iS8S {t4i44^)^ Date of application June 6th, 1919; complete accepted, 
March 4th, 1920. (Six figures.) 

Apparatus for Guindino Cacao, Chocolate, Etc. Carl Postranecky^ of Dresden, 
Germany. 13^512, Date of application, June 3rd, 1914; complete accepted. 
May 8th, 1920. 


Machines for Coating Chocolate Bonbons. A. Sonsthagen^ of West Ealing, London. 
142^869 {8395), Date of application, April 3rd, 1919; complete accepted, 
May 6th, 1920. 


Effecting Crystallization from Solution. Norsk Hydro-Elektrisk Kvaelstofak- 
tieselskab, 134*207 (23,018). Date of application, October 23rd, 1918; 
complete accepted, May 6th, 1920. 

Manufacture of Sugar and Furfural from Wood, Etc. A* Classen, 142,480 
(11,691). Date of application, March 18th, 1919; not yet accepted. 


UNITED KINGDOM COMPLETE SPECIFICATIONS ACCEPTED.! 

Centrifugals. (1) De Laval Separator Co, 142,860 (12,631). August 31st, 1917. 
(2) W. McChesney. 142,949 (4367). Februarj^ 21st, 1919. 

Production of Alcohol. E. C, Bayer and S. Orla-Jensen, 119,030 (14,046), 
May 14th, 1919. 

Distilling Apparatus. J, H. ZaeckeL 143,428 (17,796). July 16th. 1919. 

Utilization of Carbohydrate in Plants and Wastes. Soc. Darrasse Fr^res and 
L, Dupont, 123,326 (3509), February 13th, 1918. 

Obtaining Glucose prom Wood. H, Terrisse and M. Levy. 143,212 (12,609). 
May I3th, 1919. 

Coating Confections. G, R* Baker. 142,935 (3686). February 14th, 1919. 

Roasting Cocoa Beans. Af. Pannevis. 143,224 (12,956). February let, 1919. 

Centres for Confectionery. C. W. Taussig (J. P, Booker). 143,314 (4175). 
February 19th, 1919. 

Stove for Confectioners. J. Af. and T. F. Murray and J. G, Steven. 143,424 
(17,292), July 10th, 1919. 

Liquid Fuel. E. C. R. Marks (U.S, Industrial Alcohol Co.) 143,017 (11,178). 
May 6th, 1919. 


! The date giveu is that of application. 
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United States. 


(mmt i Gray.) 
(Tons of 2,240 lbs.) 

Total lleceipts January Ist to May 27th 
Deliveries ,, ,, ... 

Meltings by Refiners „ „ 

Exports of Refined ,, ,, ... 

Importers* Stocks, May 27th . 

Total Stocks, May 27th . 

Total Consumption for twelve months .. 


1920. 

Tons. 

1,352,584 

1,352,584 

1,321,000 

220,000 

42,016 

1919. 

4,067,671 


1919. 

Tons. 

1.320.789 

1.316.789 
1,187,000 

155,000 

4,000 

145,279 

1918. 

3,495,606 


Cuba. 


Sl'ATBMEN'r OF J'jXFOU'X'B AND STOCKS OF SOOAK, 1917-1918, 
1918-1919, AND 1919-1920. 


(Tons of 2,24U Jbs.) 

1917-18 

Tons. 

1918-19. 

Tons. 

1919-20. 

Tons. 

Exports. 

.. .. 1,133,222 

1,302,962 . 

. 1,897,207 

Stocks. .. .. 

. 1,042,422 

.. 1,097,753 . 

. 672,948 

Local Consumption. 

2,175,644 
.. .. 44,400 

2,400,705 
38,000 . 

2,570,165 

32,500 

Receipts at Ports to April 30th ,, 

. 2,220,044 

.. 2,438,705 . 

. 2,602,655 

Havana^ April SOth^ t920 


J. (4uma.— L. 

Mbjkh. 


United Kingdom. 


Statement of Impouts, Exports, and Consumption of Sdoau for Five Months 
ENDING May 31st, 1913, 1919, 1920. 




Imports. 


Exports (Foreign). 


1913. 

1919. 

1920. 

1913 

1919. 

1930 


Tons. 

Tons. 

Tons. 

Tons 

Tons. 

Tons. 

Refined . 

346,400 

.. 167,790 .. 

91,573 

456 

187 

761 

Raw . 

426,643 

.. 491,093 .. 

588,353 

1,391 

.. 6,699 

.. 1,343 

Molasses. 

65,635 

.. 53,440 .. 

38,639 

160 

.. 135 

.. 1,303 


838,678 

712,333 

718,664 

2,007 

6,021 

3,306 





HOME 

CONSUllFTIOIf. 




1913. 

' 

1919. 

1930. 




Tons. 


Tons. 

Tons. 

Refined . 



. 336,579 


144,067 

101,193 

Refined (in Bond) in the United Kingdom .. .. ... 

. 395,003 


a39,495 

301,364 

Raw . 



47,845 


134,799 

133,631 

Molasses . 



13,862 


33,678 

16,687 

Molasses, manufactured (in Bond) in United Kingdom . 

16,734 


30,788 

83,858 

Total . 

. . • . • • 


. 709,013 


672,837 

676,723 

Uu Exports of British Refined .. .. 


10,086 


428 

137 




698,337 


673,399 

576,606 
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United Kingdom. 


IMPORTS AND EXPORTS OF SUGAR. 
IMPORT’S. 



One Month enoino 

Five Months ending 


May 31st. 

May 31st. 


1919. * 

1920. 

1919. 

1920. 

ITnhrfinbd Hugaiis. 

Tons. 1 

Tons. 

Tons. 

Tons. 

Russia. 

1 

■ • • • 

• • • • 


Germany . 

.... I 

850 


5,680 

Netherlands . 

1 

. • • • 1 

•.. • 

1 

.... 

Belgium.... 

.... 1 

.... 

. •. • 

.... 

France . 

.... ' 

.... 

.... 

.... 

Austria-Hungary. 

.... 1 

.... 

., 

.... 

Java . 

14,945 

« * . « 

87,053 

162 

Philippine Islands . 

. •. • 1 

.... 

.... 

.... 

Cuba . 

77.280 ' 

141,453 

241,973 

383,821 

Hutch Guiana. 

• • • • 

31 

961 

31 

Hayti and San Homingo .. 

. • •« 

«... 

.... 

.... 

Mexico . 

.... 

.... 

.... 

.... 

Peru . 

3,784 ; 

2,271 

22,374 

20,462 

Brazil . 

2,086 i 

68 

2,416 

5,848 

Mauritius . 

10,698 

11 

94,232 

95,418 

British India ... 

• « • • 

4,050 

7,076 

Straits Settlements. 

• • • • 



British West Indies, British 
Guiana & British Honduras 

28,760 ' 

18,670 

39,390 

65,610 

Otlier Countries . 

1,369 i 

2,548 

2,694 

14,344 

Total Raw Sugars. 

133,823 

169,952 

491,093 

538,852 

JisriNlSI) SUOAKS. 





liuHniu . 

.... 

.... 

.... 

• • • « 

Germany ... 

.... 

”49 ! 

.. *. 

126 

Netherlands . 

.... 

* •.. 

1,05 5 

Belgium. 

309 

393 

309 

1,106 

France ... 

1 

1 

18 

3 

A ustiia-Hungary ...... 


97 

.... 

116 

Java ... 

leis'Zfi 

2 

48,881 

7,423 

United States of America ,, 

34,217 

10,138 

94,758 

74,570 

Argentine Republic. 

1 

4 

7 

12 

Mauritius . 

6,746 

.... 

12,655 

« • • • 

Other Countries . 

10,311 

165 

11,162 

7,163 

Total Refined Sugars .. 

68,409 

10,849 

167,790 

91,573 

Molasses . 

11,301 

2,833 

53,440 

38,639 

Total Imports. 

213,583 

188,634 

712,323 

1 718,664 


EXPORTS. 


Buitish Rbfznbu Scoaks. 

Tons. 

Tons 

Tons. 

Tons. 

Henmark . 

.... 

.... 


.... 

Netherlands . 

.... 

.... 


2 

Portugal, Azores,and Madeira 


.... 


.... 

Italy . 




.... 

Canada . 

.... 

• • • • 


.... 

Other Countries . 

113 

17 

428 

115 

Fouxion & Colonial Sugars. 

113 

17 

428 

117 

Refined and Candy . 

55 

106 

187 

761 

Unrefined . 

4,049 

i ® 

5,699 

1,242 

Various Mixed in Bond.... 

91 


135 

1,303 

Molasses .. 

.... 

1 

.... 

.... 

Total Exports.. 

4,808 

171 

6,449 

3,423 


Weights calculated to the nearest ton. 
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Sugar Market Report. 


Our last Report was dated 7th May, 1920. 

As from the 17th ulto, the Royal Commission on the Sugar Supply advanced the price 
of Granulated, Crushed and White Pieces for domestic consumption to 1128. percwt. 
(retail price 1/2 per lb.)» and that for Government allotments to all manufacturers to 160 b. 
The latter figure was also fixed as the maximum reasonable price for ** free ” sugar on the 
spot. Such small remnants of fine white descriptions as were available, commanded the full 
limit. The market is being rapidly cleared of West India crystallized at advancing prices, 
up to 1548. having been paid for best qualities. For Syrups and Muscovados the enquiiy 
remains comparatively limited. Whilst the recent advance has established values for 
supplies to manufacturers on the full parity of World's prices, the public continue to benefit, 
as far as domestic consumption is concerned, by the advantageous purchases of the Royal 
Commission, which still permit of a concession in regard to household supplies. 

A strong advance, which carried Cuban Centrifugals to 23 cents per lb. f.o.b., followed 
the publication of reduced estimates by Messrs. Quma & Mkjbk and Mr. Himbley of 
3,650,000 tons and 3,700,000 tons respectively. Concurrently with the demand for Cubans 
from American refiners, further considerable purchases of White Javas (mainly, it is 
believed, for account of manufacturers) were effected for early shipment ex stocks lying in 
China, Japan and India, at prices ranging up to 23 cents per lb. (about 134 b. per cwt.) c.i.f. 
Total sales of this description (including direct shipment from Java) to American desti¬ 
nations are now estimated at 300/350,000 tons. It is impossible to say how much of this 
sugar remains in the hands of speculators, but there is no doubt that the American 
public strongly suspected that a speculative element, outside the ordinary trade, was largely 
responsible for the high prices reached, and a nervous feeling in the New York market was 
caused by fears of drastic remedial Government measures in deference to popular agitation. 
This was refiected in a sharp decline, undHr which the Cuban quotation fell to the neighbour¬ 
hood of IS cents, but the inherently strong position of sugar operated to arrest the fall, and 
prices have since reacted to about 19|[ cents f.o.b. 

The sanguine estimates of American consumption for this year, some of them as high 
as 5,000,000 tons, have certainly been largely responsible for the scramble for sugar seen 
on that side. A careful study of the statistical outlook, however, fails to indicate whence 
sufficient supplies are to be obtained to provide for a consumption of this magnitude. Upon 
the restricted basis of consumption in force in the United Kingdom, it is probable that the 
purchases already made by the Royal Commission, together with the arrivals of West India 
and low sugars, more or less provide for the needs of this country ; European enquiry for 
the moment being dormant, America remains the key to the situation, so that, with the 
position as it is, any fresh effort on her part to secure supplies must apparently result in a 
stiffening of prices. 

The Java market has been largely under the iiifiuence of American movements, and 
prices have fiuctuated in sympathy. At the firmest moment up to 75*00 guilders per picul 
was paid for Whites for June shipment; after a sharp reaction to about 56*00 for Autumn 
shipments, present quotations stand approximately as follows June 70*00, July 69*00 
August 68*00, September 67*00, October 67*00 f.o.b. The new crop which commenced last 
month is estimated at 1,500,000 tons, of which about 150,000 will be required for home 
consumption, leaving about 1,360,000 tons available for export. No official figures are 
obtainable, but it is believed that the Royal Commission has secured some 450,000 tons and 
America say 200,000 tons. It will be seen that the balance of the crop is already earmarked 
when it is considered that India is estimated to require 250,000 tons, China and the Straits 
300,000, Japan 100,000, Europe (outside of the United Kingdom) 50,000 tons. 

The Factory Estimates of European Beet sowings are very much in accordance with 
Mr. Licht's predictions. The estimate for Germany is rather above recent anticipations, 
but the improvement in the German Exchange does not encourage hopes of exports from 
that country. 

H. H. Hancock & Co. 

/lO k 11, Mincing Lane, 

-Loxi^ar K.O. - 

6th June, 1920. 
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Notes and Comments. 

The Mauritius Sugar Crop, 1930 -ai. 

The Eoyal CominisRioii on the Sugar Supply has secured the bulk of the 
coming Mauritius sugar crop for the United Kingdom, but at a much higher price 
per ton than was the case last year. Then, they secured the bulk also of the crop at 
an average f.o.b. price of £50 per ton, but now the 200,000 tons which they 
expect to obtain will cost from £89 to £91 per ton f.o.b. according to quality. 
This is a big jump in prices, but is not excessive, having regard to the world’s 
ruling price this year, and it is stated that it should allow the sugar to be retailed 
to tho public at a juice of Is. 3d. per lb. In view of the fact that the Mauritius 
sugar is of somi-refinod quality, and that it will secure a preference in the 
CiLstoms didy of £4 per ton, the figure of £90 does not compare unfavourably 
with the price being asked for Cuban sugar for the early months of next year, 
viz., 18 cents per lb. f.o.b. Cuba, or, at the present rate of exchange, say, £86 
per ton. It is, at any rate, lower than the figure for which the Mauritius planters 
at first held out, viz., £100 per ton. 

The World’s Sugar Shortage. 

Some of our press organs, including one financial paper, have criticized this 
purchase as a gamble which the autumn will prove unwarranted ; but it may be 
assumed that tho Royal Commission with their export buyers did not offer more 
than was necessary to secure this crop at the expense of other competitors. These 
critics base their arguments mainly on the assumption that there is no real 
shortage of sugar in the world; whereas the plain fact is there is a very consider¬ 
able shortage. Tho 1919-20 world’s crop barely touches 15J million tons as 
comjiared with almost 18J millions in 1913-14. Even here, however, the difference 
between the two crops does not accurately represent the shortage since no allow¬ 
ance is made for increased demand for sugar with increase in population and 
increase in the sugar consuming habit, which, especially in the East, has been 
growing steadily the last decade. If we allow the very moderate figure of 3 per 
cent, increase per annum, we should arrive at a total of almost 22^ million tons 
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as the world's normal consumption at the present time were the sugar available at 
a reasonable price. But the sugar is not available to more than the extent of 
two-thirds, so the world will continue for two or three years more to scramble for 
the available supplies at high prices, and if we do not bid high enough, we in this 
country will continue to go short. For the present the Royal Commission has 
set itself the task to secure enough sugar at the current high prices to allow the 
present restricted domestic ration of 26 lbs. per head per annum plus a likewise 
restricted ration for the sugar-using trades—^in all, some 1,100,000 tons per 
annum, and declines to bid for larger quantities with the almost certain conse¬ 
quence of higher prices. 

Unfortunately, there is not much hope of any rapid increase in the world's 
cane sugar output during the years of greatest stress. Cane regions, subject to 
weather conditions, are producing very much their maximum outputs, and exten¬ 
sions of both planted areas and manufacturing capacities cannot, as is well known, 
be executed in a season or even two; the delay in the manufacture at home of 
factory plant, which is the consequence of the repeated strikes and other mani¬ 
festations of labour unrest, must reflect itself in corresponding delay in the sugar 
colonies, and of course in the end the workman at home, the consumer, will suffer 
by having to continue paying heavily for his modicum of sugar. 

Cane being restricted by the capacity of its existing plant can only expand 
slowly. Beet, on the other hand, has the plant largely in existence (though 
reports are not wanting that as regards German factories, some of them suffer 
from having been stripped during the war of valuable copper and brass work; one 
hesitates, however, to believe that this was anything like a common practice); 
and it is to beet that the world will undoubtedly look for the earliest means to 
relieve the present stringency. Unfortunately, though it is the case that the tide 
of output has turned on the Continent and henceforward we may look for an 
annual increase in the European beet sugar production, there is no ground for 
counting on any veiy rapid reversion to pre-war figures of output. In 1913-14 
the European beet sugar production was somewhat under 8^ million tons, while 
during the coming season it is estimated at little over 3^ million tons, a shortage 
of some 4^ million tons as compared with 1913-14, but an increase as compared 
with 1919-20 of barely three-quarters of a million tons. Germany's share of the 
increase is, according to Light, put at 420,000 tons, but a more cautious estimate 
in our June issue indicates the increase as only 260,000 tons. In either case, the 
new crop is a long way behind the figure of 2,630,000 tons for 1912-13 and 
2,716,900 tons in 1913-14. How quickly the German—indeed, the whole Euro¬ 
pean—beet sugar production will revive is largely a question of how soon political 
and economic conditions will allow industry to settle down to steady work, and 
not only re-condition the sugar factories, but also revive the exhausted and 
neglected soil. It is at any rate clear, that though there will be a steady expansion 
in coming years of the beet sugar production, it will not be sufBciently expedited 
as to relieve the present severe shortage for two or three years longer. 

More Lead from the Government* 

In view of this shortage, it is perhaps relevant to ask whether all is 
being done by the Government that might be to increase the production within 
the Empire of this food. The authorities have recognized the shortage in the 
negative sense by refusing to allow the country to run further into debt through 
competing for an unlimited amount, of sugar; rationing is in force and the country 
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has to be ooiitent with rather less than hall the sugar it could normally consume. 
But what are the Goyernment doing in a positive sense to relieve the stringency ? 
At home they have given their benediction and their financial assistance to a soli¬ 
tary experimental sugar factory that will commence to turn out sugar 15 months 
hence; but the high price of sugar that is bound to rule for some years to come 
would sui'ely warrant the early erection of half a dozen factories at the very least. 
They could not help paying their way with sugar at the present price coupled 
with the differential duty in favour of home grown sugar, unless grossly mis¬ 
managed. But a policy of extreme caution is being favoured. The result will 
be that by the time the Kelham factory has demonstrated its success, and duplicate 
ventures can be set to work, the profits will be less abundant for wiping out the 
capital cost owing to the stringency in the sugar supply not being so marked. 

Then abroad, in the cane sugar colonies and dependencies the most pressing 
need in those places where there is room for adequate expansion is a good labour 
supply. In the West Indies, outside Jamaica (which can expand to say 200,000 
tons) British Guiana is the only region that, given facilities, can extend its area 
of cane very largely. But here the labour supply—or rather the lack of it—is a 
serious difficulty, atid while we are far from suggesting that the most has been 
made of the existing supply, or the most approved practice of sugar manufacture 
has been adopted, yet it is undoubtedly the case that successful expansion can 
only be got if a further influx of coloured labour is obtained. We understand 
that a deputation from the colony has lately been visiting India and making 
representations to the Indian Government to allow once more—doubtless under 
more equitable conditions—the emigration to British Guiana of Indian workers. 
It is to be hoped that the India Office at home will do its best to plead the cause 
of the colonies and enable some arrangement to be arrived at satisfactory to both 
parties. Apart from labour, there is a need of more capital being diverted to the 
sugar colonies to extend the industry; but capital seems yet undecided as to 
whether the Government intends to secure for investors a permanent safeguard 
against unfair conditions in the sugar market such as ruled in the bounty days 
and led to the wholesale ruin of West Indian sugar properties. The Government 
ought at an early date to re-state definitely its proposed anti-bounty legislation 
and stimulate capital to go and invest in the sugar industry. Then there would 
be more prospect of an increased sugar supply within the British Empire, 

World Production of Beet and Cane Sugar- 

In a recent addition to Mr. Truman G. Palmer’s well known Loose Leaf 
Service “ Concerning Sugar ” * are some interesting figures dealing with the pro¬ 
portions of cane and beet sugar yields of the world. Since the 1911-12 season 
cane has consistently exceeded 50 per cent, of the world’s supply, though in 
1912-13 its percentage was no more than 50*7 per cent. In 1913-14 it was 52*6 
per cent., and in subsequent years it rose to 55*5, 64*5, 66*1, 71*2, 73*2, and (in 
1919-20 as estimated by Willett & Gray) to 77*0 per cent., the supply of bwt 
thus dropping to 23*0 per cent, of the world’s sugar total. These figures demon¬ 
strate convincingly the great ascendancy the war has given to cane sugar at the 
expense of its rival. It is not without some satisfaction to observe that the 
country which was the originator of the war that has produced this change was 
the protagonist of the beet sugar industry in pre-war days. A fitting Nemesis 
surely I 

^ To be had of Tbumam Q. Pai.M£R, 901, Union Trust Buildings, Washington. See LS.J.^ 
1917, 533, for a review of this Loose Leaf Series. 
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Preference for British Sugar Machinery within the Empire. 

None too early the Council of the British Empire Producers’ Organization is 
taking up the question of the preferential treatment of British sugar machinery 
shipped to destinations within the Empire, and it proposes to “ make representa¬ 
tions to the Governments and bodies concerned with a view to creating this 
preference where it does not exist and strengthening it where it is already in 
favour of the British maker, in view especially of the practical exclusion of British 
manufacturers from markets under American control and to the systematic attacks 
on British markets by the manufacturers of the United States.” 

It is only a common measure of justice that if manufacturers of sugar 
machinery in other countries secure what are virtually exclusive rights in their 
own territorial markets, something should be done to obtain for British manu¬ 
facturers a similar advantage in British overseas markets. The only reasonable 
alternative is a system of give and take which would allow the rival manufacturing 
countries to compete on something like equal terms for the requironients of a sugar 
centre. Frankly, this alternative would be preferable for it would enable the 
buyer to select just what ho thought best, instead of having as at present to take 
that machinery which the existing tariff makes the cheapest; and it would 
allow a sugar producing region to try machinery of different national origins 
and so make some relevant comparisons. This might bo taken as an argument 
against the imposition of differential tariff's within our sugar Colonies and 
Dominions ; but the main point is that so long as American and othoi producers 
are protected in their own territorial markets from outside competition so long is it 
invidious from a British point of view that they should also have free trade or at 
least ail equal right of entry into British territorial markets. The proposed 
British preference would merely bo a levelling up of respective rights, in default 
of the levelling down of existing tariffs which at present penalize the British 
manufacturer. Once the level is reached, it will be easier for mutual concessions 
to be negotiated. Under existing conditions the concessions would be all on one 
side, and that not the British one. 

It is to be hoped, therefore, that the efforts of the British Empire Producers’ 
Organization will meet with success. 

Industrial Alcohol. 

The high price of coal and the extending use of petroleum oil as a substitute 
for it (in particular as regards the emploj^ment of crude oil for marine steam 
raising and of petrol for motor traction) have rivettod attention to the desirability 
of furthering investigations into the possibilities of alcohol as an industrial 
motive and heating power. Expert opinions differ as to the time it will take to 
exhaust the coal fields and oil deposits of the world; but as regards oil in particular 
there is already a feeling of apprehension amongst scientists lest the vast use of 
oil as fuel for naval purposes as well as for huge passenger liners should prema¬ 
turely exhaust the world’s supplies in the not distant future. If that exhaustion 
were once a probability, then industry would have to fall back on alcohol, produced 
by fermentation or synthetically, to take the place of the oil. 

It appears to have been shown that in most countries alcohol may be employed 
as a motor fuel with good results commercially, but hitherto its use has been so 
seriously hampered by fiscal safeguards aiming at the prevention of its simulta¬ 
neous employment as a potable commodity, that so far the experimental stage has 
not been left behind. But the Board of Trade is now more alive to the utility of 
alcohol as a source of power and heat, and investigations are being carried out 


364 



Notes and Comments. 


on a more thorough scale than was the case before the war. It is stated that 
the Fuel Eesearcb Board is making good progress in inquiring into the production 
of power alcohol in the British Empire. Undoubtedly, the chief peg on which the 
whole success or otherwise of the problem hangs is the ability to hud a suitable 
cheap and effective denaturant, since otherwise the whole incidence of the taxation 
of spirituous drinks will be jeopardized. But it ought not to be beyond the wit 
of scientists to devise such a preventive, though it may be necessary for the 
fiscal authorities to relax some of their cast-iron regulations to enable alcohol to 
gain its rightful position as an alternative to coal and oil in industry generally. 

Among the sources of alcohol that lie ready to hand is its distillation from 
molasses, the chief residue of sugar manufacture. The present seems an ideal 
opportunity not only to stir up the Government to encourage the use of molasses 
alcohol in industry, but also to educate sugar planters and others in the British 
Empire into the possibilities of using their surplus molasses in a new and profit¬ 
able manner. At present the British West Indies can probably utilize all their 
molasses for rum manufacture; but the demand for rum will slacken off before 
long, especially with the spread of prohibition in America and elsewhere; so rum 
manufacturers cannot indefinitely count on a bumper trade such as the war period 
gave them. 

But the whole question is one that might with advantage be investigated by 
a central body on behalf of planters and distillei s, and it should not be left to the 
Board of Trade alone to undertake this. We suggest, then, that this is a subject 
that might be advantageously taken up by the British Empire Sugar Research 
Association. If this body would give the problem its early attention and investi¬ 
gate all the possibilities, it might be in a strong position not only to make 
representations to the Government, but also to direct the planters generally as to 
the best steps to take to ensure a permanent use of their waste molasses. But it 
may be advisable, first of all, for planters to indicate their willingness to be 
guided by such a body ; they would do well, then, to come forward and request 
the British Empire Sugar Research Association to organize research on their 
behalf, so that the Association may have some assurance of possessing a mandate. 

The British Engineers’ Association. 

Attention may be drawn to the British Engineers’ Association (32 Victoria 
Street, I^ondon, S.W. 1.) an association of British manufacturing engineers and 
8hii)builder8, which undertakes to provide a Central National Organization in the 
engineering industry for the protection and promotion of British engineering 
interests at home and abroad. Amongst other things, it deals with trade enquiries 
from foreign countries translating when necessary for its members, it employe 
special investigators and correspondents to investigate and report on overseas 
markets, and assists members to hnd suitable agents or representatives abroad. 
Finallj", it runs a Trade Enquiry, Inspection and Information Bureau, 

There has certainly been a large accretion of new trade organizations in this 
country the last few years, and it is to be feared that some of them are only redun¬ 
dant since they must overlap with other bodies. But there is much to be said for each 
main industry having its own organization since its officials will specialize in that 
one industry instead of trying to cater for eveiy interest under the sun. As the 
British Engineers’ Association is affiliated with that leading body, the Federation 
of British Industries, it is to be assumed that while it can itself look after its own 
sectional interests, it will have the assistance of the parent body in weightier 
matters common to all trades and industries. 
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The British Quiana Sugar Experiment Stations. 

The plans to form sugar experiment stations in British Guiana under a 
Government ordinance, as mentioned in our issue of last November, ^ are being 
successfully carried out. A committee of five, drawn from the Sugar Planters’ 
Association, was formed to meet Professor Harrison and discuss all matters and 
make arrangements for dealing with the extension of sugar cane experiments in 
the colony. Professor Harrison considers that in addition to the station at 
Georgetown, it will be necessary to have one at Berbice, one at Essequibo, and 
another on the West Coast. The committee have recommended that in future a 
larger number of seedling canes should be grown, so that tops in good condition 
could be obtained for distribution without interfering with the growing of canes 
for experimental purposes; they also suggest that the importation of foreign 
varieties for trial should bo encouraged. As already announced, Mr. James 
Crabtree, M.Sc., F.I.C., has been offered and has accepted the post of Superin¬ 
tendent of the Experiment Stations. 

Another Jamaica Central. 

A contract has been entered into between the Grays Inn Central Factory 
Co., Ltd., of Jamaica, and Messrs. George Fletcher & Co., Ltd., for the supply 
and erection of a modern sugar factory and distillery for the 1922 crop. The plant 
is to be capable of producing 10,000 tons of 96^ ciystals per crop and about 2500 
gallons of rum, and it will be of the latest type, the whole factory being electrically 
driven. Moreover, with a view to future expansion the whole scheme has been 
arranged to enable the capacity of the plant to be duplicated in the most 
economical manner, once the output is sufficiently big to warrant an extension. 

Incidentally, it may be mentioned that this estate existed in the old days when 
sugar was a staple production of Jamaica, and it possessed a muscovado sugar 
factory erected in 1862, also by Messrs. George Fletcher & Co. Ltd. Unfortunately 
the cultivation of sugar was abandoned when prices ceased to be profitable and the 
factory fell into disuse. The ruins of the old plant remain however to this day. 

The Cuban Crop. 

The chief interest on the sugar market at the moment is the extent of the 
Cuban crop, estimates of which have jumped up and down the last few months. 
In May a shortage of a quarter of a million tons as compared with previous esti¬ 
mates was thought certain, and prices mounted accordingly. Now there is 
evidence that the crop will be in excess of the recent low estimates and may 
produce as much as 200,000 tons more than the Cuban holders have been bar¬ 
gaining for. The latter are also realizing that the pending imports into the 
U.S.A. of Java and Formosa sugars (estimated by Willett & Gray to be over 
600,000 tons in all) will not bode them any good, so there has been more dispo¬ 
sition of late for the Cubans to sell their sugars, and prices in New York have come 
down a bit. Speculation now is rife as to whether the American consumption for 
1920 will actually come up to anticipations ; at the end of May it was a good bit 
behind the 1919 schedule, but as the heavy season has yet to come there is no 
knowing how much of the arrears may be made up during the last six months of 
the year. Should anticipations not be realized, then it is obvious that there will 
be a small surplus of sugar not bargained for by speculators, and some parties may 
be badly hit before the year is out. Further details as to the situation will be 
found in our Sugar Market Report on page 424. 

»1919, 686. “ 
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Jiftg fears ^90. 

Prom the **Su^ar Cane,*’ July, 1870. 


MM. Boiyin, Loiseaxj & Oie. discussed in this issue the application of their 
process' to the clarification of cane juice. They described the preparation of the 
“ sucrate of hydrocarbonate of lime,” which compound was added to the juice, 
and the mixture boiled and filtered. It was claimed that “ the reaction of the 
sucrate of hydrocarbonate of lime in the midst of the cane juice allows of the 
elimination of a large quantity of matter which is adverse to the crystallization 
of the sugar; it does not impart to the juice those discolorations which (more or 
less) accompany the common use of lime when employed to neutralize the acidity 
of the j nice immediately on its issuing from the mill and to give it the alkalinity 
needful for the proper preservation of all the saccharine matter. . . Glucose 
was thus destroyed, and during the subsequent stages of manufacture the pro¬ 
ducts could be maintained in the alkaline state from juice to final molasses. It 
was said that the syrups obtained from the juices thus clarified were “nearly 
colourless and limpid and easily boiled without becoming coloured ”; while they 
crystallized readily, giving white and pure sugars which kept as well as beetroot 
sugars. There was a comment on this article by the firm of MM. Perier, L. 
Possoz, J. F. Cail & CiE. stating that Boiviu and Loiseau’s method was nothing 
more than an application of one of their patents,* and that these latter gentlemen 
could lay claim to nothing novel about the process, excepting the name by which 
they defined the compound formed in the juice by the action of carbonic acid on 
calcium sucrate. 

Dubrunfaut gave an account of experiments which he had undertaken to 
investigate the reason why the syrup draining from some loaves would (contrary 
to previous experience) give no further sugar on crystallization. He showed this 
to be due to the formation by the action of yeasts of invert sugar “which com¬ 
parable to properly formed grape sugar contains two distinct species of sugar, 
right-handed glucose, and the levulose of M. Bouohardat.” As a remedy the 
French savant recommended the refiner who had sent the sample to use lime in 
the clarification of his syrups and in the rinsing of his vessels, which advice is 
stated to have had effective results. In this article Dubrunfaut had an addi¬ 
tional note on the leery process,® giving analyses of two white sugars which had 
been made by “ the mono-sulphite method of defecation and the most perfect 
apparatus.” One of these sugars polarized nearly 100° and contained 0 05 per 
cent, of ash; while the other was only a little inferior, inducing the author to 
remark that “if the samples sent represent the regular results of the process, it 
demands the attention otherwise called to it by the enthusiasm of the Mauritians 
and the high reputation of the inventor.” 

In this number there appeared a review of a pamphlet by J. H. Porter, 
Assoc. M. Inst. O.E., entitled “The Sugar Beet and Beet Sugar.” He referred to 
experiments carried out at Mount Mellick, Ireland, and at Laveuham, Suffolk, 
and put in a strong plea for the manufacture of beet sugar in this country, stating 
that “there is no reason either in soil, climate, or amount of available cheap labour 
why the beet sugar industry should not be equally successful in this country, and 
that there are reasons why it should prove to be even more profitable” as compared 
with the industry on the continent. 

1 English Patent, 54 of 1867. ’English Patent, 1861 of 1859. 

> LSJ., 1930, 71, 126, 371, 
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Among other articles in this number were “ Some Eemarks upon the Cultiva¬ 
tion of the Sugar Cane in the Leeward Islands,*' by J. Spencer Hollingb ; 
** The Absorptive Power of Soil,” by Egbert Warington, F.O.S. ; “ A New Sort 
of Manure made from the Eesidues of Distillation,” by B. Corenwinder; and 
“ The Projected Abolition of Slavery in the Spanish Colonies,” by an anonymous 
writer. One patent only was noticed, that of M. Dominique for the clarification 
of juice by the use of aluminium phosphate.^ After defecation with lime, the 
juice was allowed to settle, and decanted as usual. Aluminium phosphate ** in a 
liquid state ” was then added to it gradually as long as a white flocculate precipi¬ 
tate fonned, or until red test-paper indicated a neutral or feebly acid reaction. 
This precipitate consisted of tricalcium phosphate and aluminium hydroxide, 
which carried down albumenoid and colouring matters with it, and no doubt 
exercised a good clarifying effect. It was separated by filtering through Taylor 
bags, and the clear liquid was concentrated and crystallized. Among the advan¬ 
tages claimed was the abolition of animal charcoal and of carbonic acid; the 
yield of a good quality and quantity of sugar; and the production of a mixture, 
consisting mostly of phosphate of lime and nitrogenous substances, which was 
claimed to be capable of being utilized as a “powerful manure.” 


Agricultural Notes. 

Windrotoing in India ,—The sugar cane crop in North India has, as in the 
United States, a comparatively short growing period, and there is sometimes a con¬ 
siderable gap between the time of harvest and the proper planting season. In 
places, the temperature is too low for the canes to genninate, in others it is the dry 
time of the year and theie is not sufficient moisture for the young plants to giow, 
and yet in others the ground is still occupied by cold weather crops. 

In no part is this interval, peihaps, more sharply defined than in the Punjab, 
where some 400,000 acres are grown every year with the most primitive canes in 
the world. Thus, in the Jullunder district, in the heart of the “garden” area of 
the Province, where sugar cane occupies a larger proportion of the cultivated land 
than anywhere else in India, the reaping season commenced in the first week of 
December, while the proper planting time is from the middle of March to the 
middle of April, although it may sometimes be later. Theie are three ways in 
which cane seed may be preserved in the Jullunder district. The commonest is to 
cut the required quantity of canes (one twentieth of the desired crop is the rate), 
top the canes and carry them to the field next to be planted: the bundles of canes 
with all their clo.sely adhering leaves are laid horizontally in shallow pits on the 
ground and covered with about six inches of soil. On viewing the land in Febru¬ 
ary, a number of earth mounds are seen at inteiwals along the borders of the fields, 
reminding of the similar heaps for storing roots for fodder in this country. Being 
interested in these heaps the writer had one opened after two months burial, and 
the accompanying photograph (given on the plate) shows the appearance of the 
canes inside: the field note at the time runs “ canes fresh, intact, neither rooting 
nor shooting,” Another plan, used only with Dhaulu, a rather delicate variety, 
is to out off 9 in. under the tops and bury bundles of 200 to 260 of these upright 
in the soil. This method is probably imported from the more favoured sugar cane 
regions to the south-east, as will be shown later. Lastly, canes for seed may be 

^French Patent, 87,631 of 1869. 
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left standing. This method is liable to two disadvantages, loss by pilfering and 
cattle trespass, and injury by frost. The writer has passed through the countiy in 
the early months of the year on several occasions and, on one of these, after a rather 
sharp frost, the little blocks of standing canes were as if blasted by drought. Not 
a singlo trace of green was to be seen in the heavy masses of foliage which were of 
a dull brown colour, all of the leaves having been killed by the frost. Although 
they might still be harvested, they could not be expected to produce any seed for 
planting. If however the plants sumve and enough areleft by thieves, it is claimed 
that canes preseiTed by this method produce the best seed for planting purposes. 

Passing to the other end of the great North Indian sugar cane tract, in parts of 
Bengal, although frost is no longer to be feared, drought and parching winds and 
sometimes the presence of cold>weather crops make it still necessary to preserve the 
cane seed for six weeks to two months. The writer has studied the method employed 
ill the Birbhum district, and it conforms to the second of those mentioned above, 
namely the preservation of bundles of sets placed upright in the soil. In past times 
the cultivation of the sugar cane in this tract was perhaps about the best in the 
world, and the following details have been taken of the practice followed in the 
middle of last century when the industry was at its zenith.* The crop is reaped 
from January to March and only the tops are used for seed preservation : these are 
closely packed and placed upright in an excavation 2 to 6ft. sq. and about Sin. 
deep ; the cuttings vary from 9 to 18in. in length and thus half of them project 
above the ground. Moist earth is placed around and a watering is given : dry leaves 
are piled loosely over and afterwards watering is done every two or three days to 
keep the sots moist. In a week or two they begin to shoot: when after a month 
these shoots are 6 to 12 in, long the sets are taken out and each is cut by sharp 
blows of a bill hook into two or three pieces, each of which should possess at least 
two buds. The smaller sets are now replaced in the pit, called the “haupper,** 
and n solution of cow dung, clay and oil cake in equal quantities is poured over in 
the form of a thin mud, so as to cover the mass in a plaster of the composition : 
leaves are again thrown over and watering done as before. From the original sets 
at least twice the number will ultimately be obtained, and the careful treatment 
described is designed so as to have none but sound sets at planting time: these are 
found difficult to supply after the usual planting in April when showers are 
expected. By this time any cold-weather crops will have been leaped (February 
to March) and the ground suitably prepared for sugar cane. 

An entirely different nursery system is in vogue in the Ganjam district of the 
Madras Presidency, where the inteival between harvebt and planting time is due 
to the absence of water iu the irrigation channels, but a description of this interest¬ 
ing process will have to bo left for another occasion. 

The effect of tvmdrotving on the juice of the cnne, —A great deal of attention has 
been paid during recent years to the possibility of erecting a sugar factory in the 
Peshaw'ar Valley of the North West Frontier Province of India. This region is 
distinct from the North Indian sugar tract and owing to the mildness of the local 
climate good crops of thick canes can be grown. There is practically only one kind 
of cane grown and this, although not very rich in sucrose, gives a very fair tonnage 
at harvest; from 30,000 to 40,000 acres are under this cane within a small area. 
With only a single variety of cane grown it is obvious that the milling period is 
likely to be limited and any chance of making a factory pay would be enhanced if 
it could be extended, so as to bring a larger area under contribution. Presumably 


1 H. 8 Robinson, The Bengal Higar Planter^ Calcutta, 1849 
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^ith this idea in view a somewhat detailed study has recently been made by the 
Agricultural Chemist to the Government of India of the effect of storing the canes 
on the character of the juice. During the past two years an assistant has been 
deputed to this work and a large number of analyses have been made at frequent 
intervals. In the year 1918-19 the crop dealt with was divided into three parts 
which were cut and wind rowed at successive periods. The first lot was cut and 
analysed on December 18th and immediately buried: the second was similarly 
treated on January lOth and the third on February t3rd. Analyses were made of 
the buried canes in all of them at short inteiTals. 

The following summary of results has been prepared by Dr. Haekison the 
Imperial Agricultural Chemist: ^—“A study of the analytical data obtained showed 
that the total solids, as measured by Brix, increase during the period of storage, and 
that the juice becomes more and more concentrated as time goes on. At the same 
time the percentage of both glucose and sucrose increases, so that the juice of a 
windrowed cane contains a larger proportion of these constituents than does the 
original cane. On the other hand, the glucose ratio widens, and there is a slight 
increase in the proportion of ‘ solids not sugar,* so that a falling off in the quality 
of the juice is to be expected. That this is so is shown by the change in the co¬ 
efficient of purity, but this is not so great as might be expected, and in fact, owing 
to the increased concentration of the juice the variations in the percentage of 
crystallizable sugar are practically nil. Consequently the process of windrowing 
does not lead to any appreciable decrease in the amount of sugar obtainable from 
equal weights of juice. 

“ It does notfollow from the above, however, that there is no loss of sucrose and 
sugar so far as the crop is concerned, and this point can only be deteimined by 
careful weighments of the samples drawn and of the juice expressed. Such 
measurements were taken at each stage and the weights of sucrose, glucose, etc. 
calculated to the basis of 1000 lbs. cane when windrowed. The results obtained 
were remarkably concordant. 

“The amount of sucrose present in the cane windrowed on December 18th 
increased rapidly up to January let, and then remained practically constant until 
the first week in February after which there was a rapid decrease. The cane wind¬ 
rowed on January 10th showed a similar increase at first and again deterioration 
set ill after the first week in February, whereas the cane windrowed on February 
3rd showed a continuous decrease. Similar fluctuations occurred in the weight of 
cane, weight of juice expressed, and these are particularly well brought out in the 
case of crystallizable sugar. The weight of glucose, on the other hand, tends to 
increase uniformly. All these comparisons show that the cane can be stored by 
windrowing for some time, but that after a certain time has elapsed deterioration 
sets in.*’ 

It is further noted that the date at which deterioration set in was the same, 
whether the canes were windrowed in December, January or February, and a study 
of the weather records showed that at this date a heavy rain occurred. In the 
previous year cane windrowed in December showed no sign of deterioration for 
four months and here too this set in after a heavy fall of rain. Dr. Haeeison, 
from this and other considerations, has provisionally selected the rain factor as that 
which determines the period during which wiudrowing can be safely carried out for 
crop purposes. The experiment will be continued. 

_ C.A.B. 

1 “Scientific Reports of the Agricultural Eesearch Institute,'’ Pusa, 1918*19, pp. 40»4l. 
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vn. 

The length of the cane depends on two different factors, the length of the 
individual joints and their number. Taking the cultivated cane plant in general, 
there would not appear to be much difference among the varieties in these respects. 
In every case the number of joints is considerable, for as each joint bears only 
one leaf and these are constantly growing old and being discarded while new ones 
are appearing at the top, the continued formation of fresh joints is a necessity in 
a growing plant. Given the conditions necessary for continued healthy growth, 
the plant will thus go on forming joints until it dies or, as is so often the case, 
arrows : then all growth in length ceases. Joints once formed and meeting the 
eye of the observer do not increase in length, for, as we saw in the last article,^ 
the increase in length of the individual joint takes place while it is still hidden in 
the mass of young leaves and, indeed, completes itself in a very short time. After 
that, the joint never alters in size, and the increase in length of the cane is 
entirely due to fresh joints being added above those already foimed. By counting 
the joints at harvest time, we can at once tell how many leaves the plant has 
produced above ground, those in the teiminal tuft being of course added. 

In spite of this general uniformity, we have short and tall canes, long and 
short-jointed forms, canes with comparatively many or few joints. And these are» 
all of them, matters of importance m regard to the amount of crop*yielded. The 
height of a field of cane will, as everyone knows, vary a good deal according to 
the weather, the soil, and the care in cultivation and amount of manure applied. 
And the effect of these external variations is perhaps more to be seen in the length 
of the individual joints than in the number produced. The length of the joints is 
immediately affected by any local injury, the plant reacting against such injury 
by producing for a time, or permanently, shorter joints: and any cane not growing 
well will show its condition in the joints as well as in the leaves, by producing 
shorter ones. Thus B. 208 , which has been most extensively tried in all parts 
of India because of the richness and purity of its juice, has on the whole been 
disappointing, being usually characterized by thick short joints with a strong 
tendency to shooting at the nodes. The climate appears to be generally too dry 
and perhaps the heat is too great for this cane to do well ; but the writer has met 
with it in two widely separated distiicts where good, long joints are formed with¬ 
out much shooting, and the canes here were of so different a form that it was 
difficult to believe that it was the same kind of cane. Hepeated observations have 
shown that in no character does the cane plant respond more readily to climatic 
conditions than in the length of the joints: and in parts of Bengal, at reaping 
time, the portion of the cane growing at the onset of the monsoon can be readily 
marked. An extreme case of this kind of periodic change in the length of the 
joints is shown in the reproduction of a photograph, shown on the accompanying 
Plate, Beyond that these canes were grown in Oentral Queensland nothing is 
known of the details of the crop, but it would have been interesting to learn what 
was the cause of the change. It may be suggested that the simultaneous shorten¬ 
ing of the joints in all the canes of the crop shown had something to do with the 
approaching end of the growing period: but its long continued nature might also 

^The previous'articles of tills series appeared in our issues of October, Peceinber, 1919, 
February, April and June, 1930. 

page 313. 
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suggest a marked period of drought succeeding good growing weather. We shall 
return to this aspect of the subject later on» merely noting here that sudden 
climatic changes have again and again been seen to produce similar changes in 
the length of the joints. 

Another factor which has influence on the length of the cane joint in a given 
plant is the period at which it is formed* We have seen^ that the early and late 
formed canes of a clump differ very considerably in this respect. The first formed 
canes are distinguished, among other things, by relatively shorter joints than 
those arising later in the plant’s growth; but, in spite of this, the earlier canes 
produce so many joints that they are usually the longer. This makes it rather 
difficult to determine accurately the appropriate length of joint in the different 
varieties. But a further difficulty is mot in the fact that in each individual cane 
the length of joint varies a great deal wjth the part of the cane where it is measured. 
Commencing with extremely short, disc-like joints in the part, usually below the 
ground, where the plant is engaged in attaining the thickness proper to the variety,® 
the length of the first joints above ground rapidly increases as wo pass upwards. 
During the period of active growth a succession of good, long joints is formed and, 
towards the close of this period, they often become quite short before the cane is 
cut at harvest. When flowering occurs this normal curve of growth is inter¬ 
rupted at the end, in that the joints at the top become longer again, sometimes 
enormously so, and it is thus possible to tell, long before there is any appearance 
of the future inflorescence swelling within "its sheath, that the cane is going to 
arrow : the leaf sheaths become also longer while the blades become shorter, and 
the joints greatly decrease in thickness and become useless for the crop. 

In attempting to judge the length of joint appropriate to the variety, one 
would in these circumstances naturally confine one’s attention to the middle of 
the cane, assuming that in this part the joints would remain more or less constant 
and indicate the normal length attained. But this is far from so simple a matter 
as it appears, for the joints vary a great deal even in this part, and there is some 
evidence of a rhythmic change in length during active growth, waxing and 
waning periodically. But the most important point brought out by a careful study 
of a very large number of canes is that the longest joints are to be found much 
nearer the ground than the middle of the cane. The length of the joints from 
base to apex has been measured by the writer iu many thousands of canes, end 
in a batch of 2000 belonging to widely different varieties (entailing some 40,000 
measurements) it was found that, on the average, the fifth and sixth joints above 
the ground were the longest. It was also noted that the very first joint above 
ground was comparatively long, that the increase in length was very rapid till 
the maximum was reached, and that, further up the stem, there was a regular 
fall until the short joints at the end of the growing period were reached. A-s 
there were, on an average, 20 mature joints in each cane, the point at which the 
longest joint was met with was thus exactly oue quarter of the way up, counting 
the number of the joints. The following were the averages, in inches, for this 
series of measurements, from the ground to the highest matured joiut of the 
cane3*4, 3-9, 4*2, 4*4, 4*6, 4*5, 4*4, 4*4, 4*2, 4 0, 3*9, 3*7, 3*6, 3 4, 3 2, 3*1, 3*0, 
2*9, 2*7, 2*6. These figures of the average length of joint in the 2000 canes are 
graphically shown in the accompanying Diagram (page 373) in the curve marked 
“ General,” and this graph shows very clearly the typical joint curve of a 
sugar oane. 

1 LSJ., page 201. *1.5./., page 313. 
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At the same time that the joints were measured in all these canes, various 
other measurements were made, including the lengths of the leaf blade and leaf 
sheath, and typical curves were obtained which differed very widely from that of 
the joint. We can here only very briefly refer to that of the leaf blade. The 
lamina borne by the first joint above ground is usually about a yard long, and 
succeeding leaves are longer and longer until a maximum is reached, as in the 
joint. But this maximum, which is usually from 5 to 6 ft., is reached much later 
than in the joint. When it is attained the succeeding leaves remain very uniform 
in length during the period of active growth, while towaids the end of the growing 
season the length rapidly decreases. The general curve is therefore a flat one as 
compared with the sharp-pointed one of the joint, and it is probable that, as long 
as the cane plant is growing normally, the length of leaf blade remains fairly 
constant. As an example, we will take the measurements of the leaf blades in the 
Saretha group of Indian canes, and the averages given below are those of a very 
large number of canes in different members of this long-leafed group of canes. 
The following are the figures, in inches:—37, 38, 42, 46, 48, 61, 52, 63, 64, 66, 

66, 66, 66, 67, 67, 57, 67, 66, 67, 67, 67, 67, 66, 66, 55, 64, 54, 63, 61, 48, 37, 26, 

17, 8. In this series it is seen that the actual maximum was not reached until 

the sixteenth joint, and that for 28 successive joints the differences in length 

were less than 10 per cent. All the leaves of the plants were measured from the 
first joint above ground upwards until a lamina was reached at the top of the 
plant less than 1 ft. long. 

Let us now return to the curve of joint length, which concerns us more 
especially. From the mass of material recorded I propose to describe a case 
which shows that, with a little study, the length cuiwe of the joints taken at 
harvest bears, indelibly stamped upon it, the nature of the past growing season, 
and that any abnormality will make itself clearly noticeable. This method has 
been extensively used in a paper by the author’ dealing with the suitability of 
any cane for the locality in which it is gi'owing, the observations being made 
once for all at crop time, instead of in a continuous series throughout the season. 
The work can thus be extended to a large number of districts by simply deputing 
a careful subordinate to make measurements according to a given schedule. 

In a series of measurements thus obtained at Samalkota in 1916-16, the curves 
showed certain peculiarities which tended to discredit the reliability of the method; 
those of the joint length in four kinds of cane, although agreeing remarkably 
among themselves, were quite abnormal: they even resembled the flat leaf curves 
rather than the typical sharp joint curves which had been obtained in hundreds of 
oases all over India. The curve obtained for Saretha in that year is shown in the 
Diagram. It is seen that the maximum joint length, although approached 
in the seventh joint, was not actually reached until the twenty-first; that between 
the seventh and twenty-sixth joints only minor differences in length occurred; 
and that the curve was very long, no less than 33 joints being formed and matured 
before the rapid diminution of length at the top of the cane. In 1916-17 the 
observations were repeated at the same place with the same set of varieties which 
had been growing for the same number of months. In every case a typical joint 
curve was obtained, and that of Saretha is again reproduced on the plate. Saretha 
is a cane that has a rather greater number of joints than most others and, in tho 
second year, it is seen that there were not appreciably more than the average for 
the whole series of canes of this and other varieties dealt with in the ** general ” 

i C. A. Barbeb, Studies in Indian Sugar Canes, No. 6. ** On testing the suitability of sugar 
cane varieties for different localities, by a system of measurements. Periodic!^ in the 
growth of the sugar cane.'" Memoirs of the Department of Agriculture in India. Botanical 
Series, X, 3, 1919. 
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curve. The canes in this year were therefore just as few-jointed as those in the 
previous year had been many. The maximum is high, as is usual with Saretha, 
was reached very quickly, namely in the 4th joint, but the descent was more rapid 
than usual to the 21st, when the immature part of the cane was reached. 

As this divergence of the joint curves (shared in by those of the leaf lamina 
and sheath) was so unusual, a careful study was made of the weather records 
published every year by the Station. The explanation was at once found there. 
To summarize, the monsoon was delayed in 1915-16 and the canes had a difficult 
time at the beginning of the season: later on things improved and the latter half 
was peculiarly favourable to rapid cane growth. In 1916-17, on the other hand, 
the monsoon broke very early and the rain was satisfactory right up till October, 
when canes were commencing to be foimed rapidly: then the difficulty, often 
experienced iii the delta, was to get the laud drained, and even paddy suffered 
considerably from the excess of water on the land. In both seasons the amount of 
rain that fell was reported to be “well above the average” : in 1916-16 the first 
half of the season was unusually bad and the second unusually good: in 1916-17 the 
reverse was the case. This clearing up of the difficulty was opportune, and added 
strength to the conviction which was foiming in my mind that a series of careful 
measurements made at crop time may be relied on to reproduce the character of 
the cane growth throughout the season that has passed. Further, that from a 
study of the joint and other curves of growth, obtained by local officers, the suit¬ 
ability of a tract for cane growing in general may be judged, and reliable data may 
be obtained as to the relative suitability of a number of different varieties being 
tested.‘ 


The British Guiana Sugar Industry. 

By P. I. SCARD. P.I.C. 

Sugar is paramount in British Guiana, and the maintenance and development 
of the industry is a matter of primary importance to that Colony. As matters 
now stand, in spite of the increased quantity of sugar extracted from that in the 
cane as the result of improved machinory and methods, the sugar crop of the 
colony is less now than it was thirty or forty years ago. The question is, leaving 
outside the matter of labour supply, what can be done in field and factory to 
remedy this state of things P 

The first point is, naturally, the cultivation. The bulk of the estates of the 
colony have come to the end of their tether as regards new land, and are now 
feeling the effects of the systhm of cultivation which has been in practice 
with them. Canes have been grown continually, with practically no rest for the 
laud, and nothing done in the direction of green manuring, even the canes being 
“ burnt” in many instances before cutting, which has the effect of depriving the 
land of the benefit of the ** trash” of the canes. The result has been that there is 
a constant loss of humus; the proportion of the latter approaches the vanishing 
point, and infertility results. 

There is however, one way at any rate of ameliorating the situation, even if 
the method does not completely meet the requirements. This is by periodic flood¬ 
ing of the fields. Fortunately, all the estates in the colony have the means of 
doing this through the various water conservancies and creeks, and all that is 
required is the necessary pumping machinery. A systematic manner of carrying 


1C. A. Babbsb, Ibid. 
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out the process would be to make such arraugomeiits as would permit of these 
periodical floodings. British Guiana estates are already divided into sections, 
which would greatly facilitate the work. Under this system, a defliiite proportion 
of the cultivation, when the time came for its treatment, would be shut off from 
the rest of the estate, and flooded to a depth of six or nine inches; after remaining 
iu this condition two or throe months, the water would be run off. The effect of 
the flooding would be to kill all vegetation and thus provide humus. The area 
would now be allowed to remain for some time until a new growth of plant life 
has taken place, when it is again flooded with the view of its destruction and the 
supply of more humus; and the alternate operations are repeated, until at the 
end of eighteen months or so the area is fit for replanting with canes. 

The difficulty iu connexion with this treatment is that a considerable pro¬ 
portion of the cultivation is thrown out of action, with a consequent diminution 
in the acreage reaped annually. But the increased return per acre of that reaped 
would ultimately be so much greater as to compensate for the less area cropped, 
although at first some loss of crop would be felt. Unless something of this sort is 
done to regenerate the exhausted lands, the older cultivation will have to go to 
the wall, and with it the chance of prosperity for the British Guiana sugar 
industry. 

It is true that there is an abundance of good cane lands in some parts of the 
hinterland of the colony; but iu the absence of labour the opening up of these 
and of the necessary communication with the sea for shipping is out of the question. 

Another point in connexion with the cultivation is that of the canes themselves. 
This has, however been well taken up by the proprietors and the official Agricul¬ 
tural Department, and nil that can bo done iu the way of the introduction of new 
and suitable canes is being done. 

In connexion with the soil, much could be, and doubtless will be, done in the 
direction of mechanical tillage, and the thorough treatment of the soil which this 
would provide for would not only reduce the labour tension but conduce to 
bigger returns. 

The extensive use of lime and slag phosphate would also rnatei hilly help the 
situation. The former would help to keep the soil open, while there is an 
especial property in the latter, a something unknown of which agricultural 
chemists have not yet discovered the nature, that renders it a more valuable 
inanurial agent than the more phosphoric acid and lime in it indicates. 

On the factory side, British Guiana is much behind the times—the factories 
which possess new and complete mills are very few in number, the milling plants 
being mostly made up of units collected from voiious sources, or of old mills to 
which additional new units have been added. Quadruple crushing is unknown, 
niaceratioii is carried out only to a limited extent, and it may be taken that the 
extraction of sugar from the cane in the milling department is a long way short 
of what it might he. 

It is much the same way in the boiling department. The evaporators are not 
sufficient to deal with the necessary amount of maceration water ; the vaciium pan 
department is also as a rule deficient, while crystallizers are few and far between. 
As with the mills, the boiling-house department is scrappy. The factories want, 
like the soil, regenerating, the weak parts removed and replaced by new, deficiencies 
made up, and the whole reorgariized. 

It would be a wise course to abandon a large number of the factories and 
erect new ones; and this leads to the question of the amalgamation of the 
estates. Although there has been a tendency in recent years for the smaller 
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estates to be absorbed by the larger ones in their neighbourhood, the process has 
not been carried far enough. Every effort should be made to give effect to this 
process. It should be remembered that a 10,000-ton factory is looked upon in 
the present day as being the smallest economic size, and there are few estates in 
British Guiana which turn out a crop of that size. 

For the future welfare of the British Guiana sugar industry, it is essential 
that:— 

(1) The played out soil be regenerated and a system adopted for securing in 
the future the maintenance of its fertility. 

(2) The machinery of the larger factories be brought up-to-date, as to admit 
of the maximum of extraction of sugar being obtained. 

(3) New factories be erected to deal with the canes of the smaller estates, 
which should be amalgamated for the purpose. 

It is unfortunately an extremely inopportune time for the purchase of machin¬ 
ery on account of the abnormally high price and the difficulty of obtaining delivery, 
but a stop in the right direction would be to initiate the treatment of the soil in the 
manner suggested. It is nothing new in the sugar world, having been in practice 
in Surinam many years ago, where as soon as land failed to give a certain roturn, 
Hooding as described was resorted to. With the high price now obtained for sugar 
the present time would bo most suitable for putting the system into force, as the 
financial effect of the diminished crop which must first occur would not be so severely 
felt. Such a system would also ease the labour situation. It takes the same labour 
to cultivate a field giving a poor yield as one giving a good return. 

Nothing has been said in the above as regards the actual working in the 
factories, especially in relation to chemical control. Modern methods of boiling 
the sugar with a view to maximum extraction demand that the operations should 
be conducted under an organized s^^stoin of scientific supervision. This the 
British Guiana estates lack. It is true that the larger estates mostly employ 
chemists, but the duty of these does not cover the ground that it should. Indeed, 
their scarcity rondiirs this impossible, and there is nothing approaching the 
scientific control which lias helped to make the Java, Mauritius, Hawaii and 
other up-to-date sugar industries what they are. 

Aa^'iated with the more complete chemical supervision of the factory, a 
highly essential factor in success is the system of mutual control whereby the 
individual factory manufacturing results are compared for the benefit of the 
industry as a whole. No doubt, when the factories are reorganized, and thor¬ 
oughly equipped, the existing system of scientific control will bo amplified. At 
present British Guiana is a long way behind other adyaiicod industries. 


An interesting cinema film, illustrating the design and operation of the Goe centri¬ 
fugal separator, was recently shown at Vickers’ House, Westminster. A suspension of 
wliiting in water was treated. The machine was first shown at rest with its drum below 
the ground level, 8 U 82 >euded by its special bearing, which enables a weight of 2 ^ tons to 
he rotated at 1000 revs, per min. with no risk of precessional oscillations. The container 
holding the residuum plates, on which the cake is deposited, was shown hoisted above the 
ground level by tho lifting gear attached to the machine. The next operation was the 
placinj of the residuum plates in position. As the container was lowered into the drum, 
Uie machine was started, the lifting attachment disconnected, and the feed pipe directed 
into the drum The picture then showed the feed cut-off ; the machine stopped, the 
container lifted, and the residuum plates removed—each with a thick cake of aeposited 
and graded whiting. British patents relating to this interesting machine are : 4165 of 
1907 ; 21,421 of 1909 ; 16,188 of 1911 ; 24,803 of 1911 ; 9366 of 1916; 106,669 of 1916 ; 
and 113,326 of 1917. 
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Continental Beet Sugar Notes. 

(By Our Correspondent.) 


In our February issue we pointed out how in some Continental countries the 
splitting up of large estates into small holdings would certainly affect heei groiving; 
and now we want to draw attention to quite a contrary movement in the manu-- 
facture of sugar in other European countries, where a merging of independent 
sugar factories into large combines and a concentration of the sugar distribution 
in a few strong hands is actively pioceeding. 

A paper in the Journal dea Fahricants de Sucre of 31st December, 1919, gives 
the following history of the establishment of a sugar trust in Italy. The “TJnione 
Zuccheri’* dates from 1904 and very soon after its establishment it succeeded in 
concentrating the sugar interests so as to contiol in a short time two-thirds, if not 
as some reports say four-fifths, of the whole Italian sugar production. The 
Unions ruled the production and the home prices, decided which factories had to 
work and which had to remain idle during a campaign, in order to place the 
production in accord with the consumption ; and it managed to keep prices at a 
high level in Italy. During the war it was not content with that part of the 
business and went on to establish a “Syndicate** for the supply of beets to the 
factories. This body looks after the purchase of beets in all its details and con¬ 
trols 96 per cent, of the total sowings, including those of beets destined for the 
distilleries. Thereby all competition is excluded so far as the users of beets for 
industrial purposes are concerned and the syndicate is the solo buyer. In order 
to counteract this monopoly, the beet growers have now combined to form a feder¬ 
ation of beet grower*8 syndicates, with a seat in Bologna, while the workmen and 
employees have also formed federations and associations, comprising all those who 
work in the sugar factories and distilleries. The result is that in Italy all the 
work connected with growing beets and working them up into sugar, molasses, 
and alcohol is ruled by Collective group>8, which can discuss matters on an equal 
footing. 

One gleans from the Avenir Agricole of Brussels the following on the same 
subject in Belgium. The Belgian sugar production has gone down since 1914 by 
70 per cent.; in other countries the diminution has not gone so far, but, anyhow, 
sugar is getting scarcer every day and prices are rising rapidly. Jtwt as has 
always been the case in such circumstances during the course of history this state 
of affairs leads to wholesale buying up; but in Belgium it is not so much the 
ready sugar which is accumulated in the hands of a very few, but the means of 
production, i.e., the sugar factories. 

The Tirlemont refinery has bought a number of sugar factories in the Kes- 
baye, and thereby will be able to refine during a large part of the year sugar 
from its own sugar-houses. Moreover, being independent of its sources of supply, 
it will be in a condition to impose its will upon the other sugar factories and 
through these upon the beet growers of a great portion of the country. If the 
Government does not levy a large duty on the product of that concern, the latter 
is sure to reap enormous benefits and this is the more to be regretted, because 
these will enter the pockets of a very few individuals, belonging to a family of 
wealthy sugar men. Next to this concern, the enormous factory at Wauze, near 
Huy, which already now works up the juice from 14 slicing stations, connected 
with the main factory by pipe lines, contemplates extending its ramifications. 
Nowadays, the capacity of that establishment is 3500 tons of beet a day or 180,000 
tons per campaign. This raw material will yield 17,000 to 18,000 tons of sugar 
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per campaign, produced as white sugar, to be sold immediately to the retailers, 
exclusive of a large quantity of raw sugar for refining purposes and a quantity of 
molasses. The Board of Directors propose to extend the works to a daily capacity 
of 6000 tons of beets, equivalent to one-tenth of the total Belgian pre-war sugar 
production. 

It is evident that if such large establishments develop, the smaller fry in their 
vicinity are bound to disappear, either by disposing of their property to the big 
neighbour or by just closing down. Very probably the number of active sugar 
factories in Belgium will undergo some reduction, although the production may 
increase. 

In 1919 a big company was floated in the Netherlands with a capital of 30 
million guilders, of which one million were issued in preferred stock at 10,000 
guilders per share and the balance in common stock in shares of 1000 guilders. 
The new company took over the refineries and sugar factories belonging to the 
Western Sugar Refinery in return for FI.6,600,000 in ordinary shares, the 
Hollandia factory of Milk Products and Foodstuffs in return for FI 4,200,000 in 
ordinary shares and the firm of Van Loon & Co. against FI. 1,200,000 in ordinary 
shares. Sixty preferential shares were taken out by a few sugar men. The 
company next bought the overwhelming majority of the shares in a number of 
sugar factories. They paid for the latter in ordinary shares and in money, which 
latter was forthcoming from the public who took the balance of the ordinary 
shares. At this moment the ordinary capital of 29 million guilders in the “ Cen¬ 
tral Sugar Company” has been subscribed and paid up, together with 600,000 
guilders in preferred stock. This company possesses in full property three 
refineries with a weekly capacity of 5000 tons, and five sugar factories with a 
capacity of 400,000 tons of beet per annum, and moreover bolds the majority of 
the shares in eight other sugar factories, having a capacity of 900,000 tons of 
beets per campaign. 

Altogether the new company controls the production of 13 of tho 21 Dutch 
sugar factories and three of the four big refineries. Only one large and a few 
smaller refineries or rather syrup and candy factories are still independent. 
Finally, tho company has entered into an agreement with the seven co-operativo 
sugar factories, under which it will direct the sale of their production along with 
that of its own factories. The result of all these transactions is that the “Central 
Sugar Company ” possesses the actual monopoly of the production and sale of the 
Dutch domestic sugar production. The only independent refinery will have to 
buy sugar from abroad in order to be able to work, and in these days, when sugar 
cannot be exported from either Belgium or Germany and the cane sugar produc¬ 
tion of the colonies is extraordinarily expensive, it will be very difficult to obtain 
a good supply of the raw material, without applying to the competitor. 

In 1907 a sugar trust was formed in Sweden, under the name of “Swedish 
Sugar Factories Company ” with a capital of 135 million crowns. This powerful 
combine owns 18 sugar factories out of the 21 existing, and nine out of the 10 
sugar refineries. Thus only three sugar factories and one refinery are outside the 
combination. 

Finally, in Denmark a big company, called the “ Danish Sugar Factories 
Company ” has secured possession of seven of the eight sugar factories and two 
out of the three refineries._ 

The British Consul at Colon, Panama, makes reference to a possible opening in that 
Central American republic for sugar machinery of British manufacture. It is stated that 
there are prospects of a considerable growth of sugar cane being undertaken on the isthmus. 
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Australian Affairs. 

(From Our Special Representative) 


Since last writing an immense change has come over the prospects of the 
sugar industry, and it should now be on a more stable and permanent basis than 
has ever been the case since its inauguration in Australia. For several years past 
the growers and millers, justly or otherwise, have maintained that the prices paid 
to them for the cane and raw sugar were not sufficient to enable the industry to 
be prosperous enough to carry the extra cost involved by the higher rate of wages 
paid to white, as against coloured, labour. Still the industry pegged along. 
These rnurmurings became more loud of recent years, when the price (£21 per ton 
for raw sugar) paid by the Federal Government was in glaring contrast to the 
world’s high rates during the war, more especially as the Arbitration Court in 
Queensland kept steadily increasing the wages to the workers. The gi ievance took 
concrete foi-m early this year, when the Council of the Australian Sugar Producers* 
Association, at its February meeting, passed a resolution as follows: That this 
Council requests the Commonwealth Government to continue the control which it 
has been exercising in connexion with the sugar industry, and reaffirms thfe reso¬ 
lution previously passed, viz. : ‘ That the control of the sugar industry be trans¬ 
ferred to the Commonwealth, subject to the appointment of a competent tribunal 
or tribunals, to safeguard the interests of every section of the industry.’ That in 
view of the gi-eatly increased cost of production, and the well-established fact that 
pre-war conditions will not recur within measurable distance of time, if ever, 3:|d. 
per lb. at the port of shipment is a fair and reasonable price to ask for raw sugar; 
and that, in order to stabilize the industry, the relative agreement to he cnterid 
into between the Commonwealth and State Governments should be for a period of 
at least five years.” This was followed by a conference in Brisbane, at which all 
the allied interests (except the Commonwealth Oovornmont) were represented. 
After discussing from all points the position of the industry, it was decided to 
approach by deputation the Prime Miidster of Australia (Mr. W. M. IltJGiiEs) 
with a request for an increase of price for raw sugar from £21 to £30 6s. 8d. A 
representative deputation journeyed to the south to lay the matter before him, 
and a conference was held in Sydney on loth and 10th March, at which the 
Federal and Queensland Governments, the A.S.P.A., United Cano Growers’Asso¬ 
ciation, Australian Workers’ Union (wdth which most of the sugar woikers me 
allied), and Colonial Sugar Refining Co. were represented. The Prime Minister 
had also been informed by the Queensland Arbitration Couit judges that in the 
incoming new award it was almost certain that a further increase of wages would 
be granted. The upshot of this conference was that a new agreement was 
evolved, of which the following are the salient points:—The price for raw sugar 
to be £30 6s. 8d. per ton for 96 per cent, net titre sugar, the increase of £9 68. 8d. 
to be allocated—£4 per ton to the sugar mills and £5 6s. 8d. to the growej-sou the 
basis of a present price of 30s. 6d. for cane at 12c.o.s. The new agieement 
between the Commonwealth and Queensland Governments to be for not less 
than threo years. £30 6s. 8d. to be the minimum price for that period. A 
council—consisting of representatives of cane growers, millers, sugar workers, 
Queensland Government, and Commonwealth Government, of which the repres¬ 
entative of the latter shall be chairman—shall, in February of each year duiing 
the currency of the agreement, review the price, and may grant an increase, not, 
however, to exceed the increased cost of production paid to workers through 
increased cost of living, such wages to be fixed by the Queensland Arbitration 
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Court which shall only increase wages to meet the increased cost of living. Power 
is given to the Queensland Government, to call a conference, comprising the 
chairman of the Queensland Cane Prices Board (to act as chairman, with a casting 
vote) and six representatives each of the A.S.P.A. and U.C.G.A., but any amend¬ 
ments emanating from such conference will not operate until after the end of the 
1920-21 season. 

The Queensland Government agreed not to legislate or administer in 
any way inconsistent with the Agreement, but to give full effect to it. The 
agreement was duly brought before the Federal House of Representatives by Mr, 
Hughes, and is being acted upon by him and his Ministers. In laying the matter 
before the House, Mr. Hughes stated that he had to consider the effect this 
transaction would have upon Australia, and he thought it was profitable and 
advisable to encourage people to settle on the Northern sugar lands even if the 
price of sugar did fall outside this continent, and whatever extra the people paid it 
was essential for their national and industrial welfare. If the agreement was not 
accepted, sugar in Australia would be 2d. to 4d. per lb. dearer during the next 
12 months, besides disorganizing the industry and giving it a decided set back. 
They wanted more people in the country, and, said he, “ we must pay for it, and 
what better inducement could we offer to the right kind of immigrant than to make 
agriculture in one of its varied phases possible. This is a rural industry upon 
which we have spent millions; still, wo have something in return. We aie the 
only country in the world that grows sugar by white labour, and do not forget that 
thousands of men, the sons of sugar planteis, went and fought for this country. 
If Queensland had been a country in which sugar was grown by black labour, we 
could not have drawn on those splendid men. These phases go to the root of our 
national being.** Proceeding, the Prime Minister stated that ho could say that they 
were able to buy sugar from the Queensland grower at a lower price than that at 
which it could bo obtained anywhere else, and but for this agreement the con- 
sumors would have been exploited, and would have bad to pay 8d. or 9d. per lb. 
He liojied that one of the results would be that, after the coming season, they would 
never be compelled to import sugar from anywhere else. On the 25th of March he 
told the House that, owing to the high price of imported sugar, the Government 
was losing £20,000 daily at a retail price of 3jd. per lb., and the price would now 
be 6d. per lb. retail, while the wholesale rate would be £49 per ton, le&s 5 per cent, 
to purchasers. The retail price would allow the grocers 15 per cent, on the turn¬ 
over or 18 per cent, on the cost, and he considered they were being treated very 
fairly, seeing they also were not being charged for bags and sacks. The restrictions 
were now removed from buying direct from the C.S.R. Co. He stressed the point 
that the increase was not duo to the new agreement, but to the shortage which 
necessitated 100,000 tons being imported this year, while next year further gaps 
between supply and demand were expected, which would no doubt be stopped by 
the encouragement given by the new agreement. Mr. Tudor (leader of the Labour 
party) stated that it was monstrous to raise the price of sugar to 6d., pointing out 
that this increase meant £6,677,000 out of the pockets of the consumers, to which 
Mr. Hughes interjected, “ tho price may be altered if the world*s price drops.**^ 
Mr. McWilliams (of Tasmania) put in a strong protest on behalf of the jam- 
makers of his State, stating that the increase meant ruin to that industry and 
disaster to the fruit growers. (This gentleman conveniently forgot that Tasmanian 
and other jam-makers would still be getting cheaper sugar than their competitors in 
Britain and other countries, and Mr. Tudor also failed to mention that the major 
portion of the increased cost of production goes into the pockets of the A.W.U.> 
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always Btaundi supporters of the Labour party throughout Australia.) The Peime 
Ministee, in reply, said iio member of the House had the courage to condemn the 
agreement with the Queensland Government; if foreign sugar came down the local 
price would fall, all the profits of the deal went in the encouragement of one of 
Australia’s greatest industries; and he concluded by courageously challenging the 
members who did not like the agreement to vote against it and ^e the responsi¬ 
bility. 

The new agreement has been received with jubilation by the Queensland 
producers, and a decided fillip will be given the industry. The consumer in 
Australia is to be congratulated on a good bargain, seeing that the latest advices 
from England mention Is. a lb. as the retail price, and also bearing in mind that 
the imports at present are costing the Australian Government £81 per ton. The 
signing of the agreement may be considered a triumph for Mr. Hughes, as he has 
succeeded in welding together so many divergent opinions—a task which most 
people would not have dared to face. The profiteer is naturally striving to reap an 
undue profit on old stocks but the different Governments are keeping a pretty sharp 
eye on him, and already several of these gentry have been mulcted in fairly sub¬ 
stantial amounts. The Victorian Press is raving about the so-called injustice to the 
Australian consumer, and the term “spoon feeding” is being freely bandied about. 
It is rather significant, however, that the Victorian Government, which owns the 
Maftra beet sugar factory, is selling its output of about 1500 tons at the full 
selling price of £49 per ton, a rise equal to £20 a ton. The Victorian Government 
were asked to put the Maffra output into the pool at £35 per ton, but “ winked the 
other eye.” The beet growers, who are not hampered by all sorts of awards like 
the Queensland growers, are therefore big gainers by the now agreement. 

The report of the Koyal Commission on the sugar industry, which was origi¬ 
nally duo on the 30th June, 1919, has at last been published, and following are 
the leading points, discussion of which may be postponed for the piesent:—The 
total area under sugar cane in Australia is estimated at 171,100 acres, of which 

160.534 are in Queensland, the average for the five years ending 1918-19 being 

174.535 for Queensland and New South Wales. The value of cane lands ready 
for cultivation is estimated at £31 Ids. per acre, giving a capital value of 
£5,541,496, which with £5,000,000 as the value of the mills as going concerns, 
totals over 10^ millions sterling. Those engaged in the industry, including 6600 
mill workers, are stated as numbering 22,000, though these are not constantly 
employed. No official record of the coat of production could be found, but it was 
“remarkable that the average of the data supplied indicated that the industry was 
being carried on at a loss; but an examination of the statements submitted clearly 
indicated, with few exceptions, that the capital value was greatly infiated, that 
the receipts represented returns from a crop of average, and not of efficient, culti¬ 
vation; that the average price of a ton of cane was understated, and that an 
unfavourable year was taken as an example. The weighted average price paid 
by the mills per ton of cane for 1917-18 was 328. 6Jd., the highest (paid by the 
C.S.E. Co.’s mills) 348, 7Jd., the lowest (by the Government central mills) 308. 7Jd.” 
It was held that the average yield of cane could, by better methods of cultivation 
and use of suitable manures, be largely increased, as the average production was 
not satisfactory, though slowly improving. There was a want of organization in the 
supply of lime, and sulphate of ammonia should be used instead of being exported. 
The Governments should see that areas sold as sugar lands should be used for 
that purpose only for a number of years. Small use, the Commission states, is 
made of mechanical power in the cultivation of cane, and it is imperative that the 
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raw sugar mills be placed under the direction and control of trained and com¬ 
petent bands. It gave special consideration to the disposal of by-products, 
especially molasses, but it does not appear that any useful decisions were come 
to. ^'Oonoessions to manufacturers in respect of preferential prices for sugar 
used in the manufacture of goods for export,’* says the report, “ amount really 
to an export bounty. Manufacturers have been very fortunately situated, and 
the benefits they have derived have been very largely due to the policy which has 
made the sugar industry, as well as their own, the subject of fiscal assistance.” 
The attitude of the financial institutions towards the industry, and their increasing 
reluctance to make advances, together with the reasons therefor, are dealt with, 
and will be referred to later. It was held that an increase from £21 to £22 per 
ton of raw sugar was justified; but actually the Federal Government has granted 
£30 6s. 8d. 

Eegarding the beet sugar industry in Victoria, the opinion is expressed that 
“there is no substantial indication that in the near future any important exten¬ 
sion will take place in Australia,” but it is recommended that control of both 
branches of the industry should be charged with the following responsibilities :— 
Industrial arbitration, efficiency in cultivation, price to be paid by millers for 
sugar cane, conditions under which cane may be delivered at the mills, efficiency 
of sugar mills, price for raw sugar to be paid to millers, recommendation of new 
areas suitable for cane cultivation and sites for mills, sugar experiment bureaux 
and stations. Eecommendations concerning the control of the refining industry 
are also made. Eegarding the position of the consumer in Australia at present, 
the report states that he “ is in the fortunate position of obtaining sugar at the 
lowest price in the world. That this is still the case is due to the existence of the 
Australian sugar industry, and to the pro-vision of the Federal authorities in 
making early purchases of sugar abroad to an extent sufficient to supplement the 
Australian crop.” Dealing with the fixing of wages and prices, the report 
states:—“ Growers and millers emphatically claimed that the industry should be 
given stability ns to wages and piicos, which at present is lacking. The Commis¬ 
sion is satisfied that this claim is reasonable, and that wages, cane prices, and the 
price of raw sugar should be fixed for a definite period of not less than three 
years.” The Commission rejected—on the ground that “none of the commis¬ 
sioners should possess any personal interest, direct or indirect, in the industiyr”— 
the proposal put forward by the A.S.P.A. for representation of sugar pro¬ 
ducers on a tribunal which goverjia the industry’s affairs to a large extent; but 
the report avers that “to unify the scattered functions now performed by State 
and Federal authorities, as well as to secure stability and efficiency, it is necessary 
to establish one controlling body, having statutory powers and a fixed tenure. A 
body, which might be called the Commonwealth Sugar Control, consisting of 
three commissioners would, in the opinion of the Commission, be most suitable.” 

Brisbane, 17th April, 1920. 


Congress has sanctioned the increase of the appropriation provided for investigations 
on problems connected with sugar carried on by the Bureau of Standards, Washington, 
D.O., U.S.A. This increase amounts to 50 per cent., making (30,000 the ambunt avail¬ 
able for this branch of the Bureau. Eecently this Department has been active in stand¬ 
ardizing saccharimeters, quartz plates, and accessory apparatus; in investigating problems 
connect^ with the manufacture of polariscopes ; in establishing the 100^ point of the 
saccharlmeter ; in fixing constants for the so-called “rare sugars ” used in bacteriological 
work; in compiling tables for use in the sugar laboratory ; as well as in several other 
directions. The work of the Bureau is highly regarded in every country concerned with 
sugar manufacture. 
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Question. 

A Committee has been appointed by the British Empire Sugar Hesearch 
Association to consider the proposal urged by the American chemists to adopt an 
international normal weight of 20 grms. for use with the quartz compensating 
polarimeter for sugar woik. This committee consists of Prof. A. B. Ling (who 
is chairman), and Messrs. L. J. de Whalley, Hugh Main, W. Douglas, and 
J. P. Ogilvie. Mr. W. H. Oiefakd is acting as Secretary. 

In order to elicit the opinion of British chemists in the matter, the following 
statement of the arguments pro et contra the proposal was drawn up,* and copies 
have been sent to different centres at home and in the sugar producing parts of 
the Empire:— 

There are now two normal weights in common use for the quartz compensating 
saccharimeter, namely : (1) the modified German Ventzke value of 26 0 grms., adopted by 
the International Commission for Uniform Methods of Sugar Analysis in 1900; and (2) the 
French weight of 16*29 grms. 

In preparing the modified Ventzke normal solution, 26 0 grms. of pure sucrose are 
dissolved in water, and the liquid made up to 100 metric c.c. at 20° C., which solution in a 
200 mm. tube roads at 20° C. exactly 100 scale divisions, corresponding with 34*657±0*023 
angular degrees with spectrally purified sodium light. The French solution contains 10*29 
grms. of sucrose in 100 metric c.c. at 20° 0. 

Quito recently. Dr. C. A. Browne, of the New York Sugar Trade Laboratory, has 
drawn attention to the suggestion made by Sidbrskv and Pellet at the International Con¬ 
gress of Applied Chemistry of 1896, that a sugar scale with a normal weight of 20 grms. 
should be adopted. Among the advantages set forth by Dr. Browne in favour of this 
proposal are the following:— 

(1) The 20 grm. scale, being a compromise between the German and the French scales, 
is free from all national bins. 

(2) The results obtained with the 20 grm. normal weight are easily converted into 
percentages by multiplying by 6; whilst the results obtained by the German or French 
normal weights are not thus easily transformed. 

(3) Aliquot portions of 60, 26, 20 and 5 c.c. of the 20 per cent, solution represent even 
gramme quantities (10, 6, 4, and 1 grm. respectively). 

(4) The specific rotation of sucrose at a concentration of 20 grms. in 100 c.c. (18*62 
per cent, by weight) is about the maximum; whilst it is perceptibly lower at concentra¬ 
tions above or below this amount. 

(6) A 20 grm. normal weight is always available as a one piece unit in a set of 
analytical weights. 

Another argument used by Dr. Browne and his colleagues in America for abandoning 
the 26*0 grm. weight is that the factor for conversion into circular degrees, namely 100 
34*667, is inaccurate, it having been shown by Bates and Jackson^ in 1916 that the true 
value is 34 620. Dr. Herzpeld, of Berlin, however, contends® that the reliability of the 
Bates and Jackson value is open to question, owing to the fact that the sucrose used by 
them may have contained a sufficient amount of invert sugar to affect the result. He points 
out that these American investigators failed to preclude the possibility of hydrolysis 
occurring during the concentration of the sugar solution for the crystallization of the 
sucrose employed. He holds that in order to avoid this possibility, the solution of sugar 
should have been rendered slightly alkaline. However, the matter of the determination of 
his constant is now subjudice. 

* See also 7.5. J., 1919, 86, 106, 128, 408, 463, 620, and 621 
*7.5.7., 1917, 380. »7 5.7., 1919, 820. 
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A Dumber of chemiats in the United States, Hawaii, Porto Bico, Philippines, and Cuba, 
have expressed themselves in favour of the adoption of the new standard; whilst in France 
the Association des Chimistes de Suorerie has decided ** to support Dr. Bkownb in accom¬ 
plishing the adoption of the 20 grm. weight.*’ 

On the other hand, there are some who consider, for several reasons, that the present 
standard should be retained in use. Mr. F. Bates, of theU.S. Bureau of Standards, Washing¬ 
ton, for example, is strongly opposed to Dr. Browne’s proposal. His arguments, and those 
of others of the same view, may be summarized as follows ;— 

(1) The 26*0 grm. standard is already in universal use, excepting in France and 
Mauritius. 

(2) Its rejection would necessitate the re-standardizing of all saccharimeters now in 
use, involving the re-cutting of the quartz wedges, and the re-c alibration of the scale. This 
is a matter which probably would be very difficult to carry into operation, and might prove 
as costly as buying a new instrument. 

(3) The adoption of a new standard would demand the re-compilation of the tables 
correlating the specific gravity, polarization, and sucrose percentage at present in use, 
and references in literature to ^‘normal weight” would be confusing. Moreover, the 
standard quartz plates at present employ ed would be rendered useless. 

(4) The accuracy of results would be diminished, for two reasons: (a) because a 
smaller weight of sample would be employed ; and (b) because in an instrument in which 
the 26 gram scale were changed to the 20 grm. scale, the divisions would necessarily be 
smaller. 

(6) Unless Great Britain and her Colonies, Central Europe, South America and Java, 
and all other countiies agree to accept the new standaid, the international situation in 
regard to comparative tests would be rendered difficult and uncertain. 

British chemists who may not have received copies of the above statement are 
loquested to write Mr. W. II. Giffakd, Secrelarj’^ of the British Empire Sugar 
Eosearch Association, 3, 5, and 7, Old Queen St., Westminster, Loudon, S.W. 1, 
stating their opinion as fully as possible, especially in regaid to the following 
questions: (1) Which form of saccharimoter, and what noiinal weight do you 
employ ? (2) Do you advocate the retention of the present international solution 
containing 26*0 grras. of sucrose in 100 metric c.c. at 20® 0. ? If so, kindly state 
reasons. (3) Or are you in favour of the proposal to employ a 20 grin, normal 
weight as a new international standard? If so, why? (4) Or do you favour the 
adoption of the French noimal weight of 1G*29 gnns ? Those responding are 
requested to state any other views tliey may have on the subject. 

The Argentine sugar cro[) which started at the end of May holds out very promising 
prospects, as the Government have just removed tho prohibition of exportation for at least 
90 days, and that means that tho sugar producers will get at least 100,000 tons of their 
excess crop of sugar out of the country, thereby stabilizing their homo market. 


One of tho x^roblems recently taken up by the Bureau of Standards for the infoimation 
of table syrup rnakeis is the deterniiiiation of the maximum density to which a mixture of 
sucrose and invert sugar may be concentrated without risk of the occurrence of crystal¬ 
lization. A solution of sucrose alone is saturated when it contuins 66-68 i)er cent., but 
such a solution is too thin for a ox)mmercial pioduct, besides which It is susceptible to 
fermentation. If of a higher density, crystals are deposited. It is, how^ever, well known 
that in the presence of invert sugar the density may be considerably increased without 
risk of granulation, though the amount of invert sugar must not he carried too far, owing 
to the comparatively low solubility of the dextrose. A study of the relative solubility of 
sucrose, dextrose and levulose has been made by chemists attached to the Bureau, and it 
was established that a syrup containing 33*7 per cent, of sucrose and 44*8 per cent, of 
invert sugar has the maximum solubility. It is possible to increase this concentration to 
a slight supersaturation without danger, and such a syrup is sufficiently dense for a good 
commercial product, while it resists the growth of micro-organisms. 

1 Fact$ about (Sugar, 1920, 10, No. 24, 470-471. ~ 
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Some Formulae for Sugar House Control. 

By NOBI. BXBBR. 


A number of years ago^ I gave the expression a (/— m) j j (a — m) = avails 
obit sugar, where a, j\ m are the purities respectively of the product (raw sugar), 
of the finally purified product whence ciystallization begins (syrup), and of the 
by-product (molasses). 

This expression is equally applicable to a refining process, in which case / is 
the value for the raw sugar or rather for this material after purification by passage 
over the char, a is unity, the value for sucrose when white refined sugar alone is 
made, and m as before is the value for the by-product, or barrel syrup in the 
vernacular of the refinery. 

As shown in a later publication ,2 for exactitude these ratios must be deter¬ 
mined with reference to sucrose as opposed to polarization, and in unifoim con¬ 
centration of non-sugar when gravity or refractive purities are iised as opposed to 
absolute purities. 

This one basic expression may be leadily transposed into a number of other 
forms which may be used to solve certain problems that arise in the control of 
sugar houses. These expressions are collected below. 

1. 8 {j — m) / j {s — m) = sucrose in product per 1 sucrose in initial material. 

2. (y — w) ! j {1 — Tx) = product = sucrose in product = dry substance in 
product per 1 sucrose in initial material, when referred to sucrose as product. 

3. m («— j) I j {s — m) = sucrose in by-product per 1 sucrose in initial 
material. 

4. m (i — j) ! j {1 — wi) = sucrose in by-product per 1 sucrose in initial 
material, when referred to sucrose as product. 

6. (y — 71 %) / (fl—m) = dry substance in product per 1 dry substance in initial 
material. 

6. (y — w) / (2 — ??i) = product = dry substance in product = sucrose in 
product when referred to sucrose as product. 

7. (3 — y) / (« — 7n) = dry substance in by-product per 1 dry substance in 
initial material. 

8. (i —y) / (2 — ^^) = dry substance in by-product per 1 dry substance in 
initial material when referred to sucrose as product. 

9. (s —y) / (y — w) = dry substance in by-product per 1 dry substance in 
product. 

10. (2 — j) j (y — w) = dry substance in by-product per 1 product, per 1 dry 
substance in product, per 1 sticrose in product when referred to sucrose as product. 

11. m (« — y) / « (y — m) = sucrose in by-product per 1 sucrose in product. 

12. m (2 — j) I {j — in) = sucrose in by-product per 1 product, per 1 dry 
substance in product, per 1 sucrose in product when referred to sucrose as product. 

13. Again, if p = sucrose in initial material, then, referred to sucrose as the 
product, p (y — m) /y (2 — m) = product = dry substance in product = sucrose 
in product per 1 initial material; or conversely and more conveniently 


14. 


Non-sugar in initial material 
Non-sugar m by-product 


= by-product per 1 initial material. 


Further, if g, and s^ be purities of the product, then 


15. 


Sucrose in raw sugar of purity g, ( gg — m) 
Sucrose in raw sugar of purity"” («, — m) * 


that is to say, the relative 


1 LS.J., looe, 243. 1915, 360, 407, 460, 514. 
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quantities of sucrose obtained in raw sugars of different purities are independent 
of the purity of the initial material, 

16. Finally, if s {j — w) j j (« — m) raw sugar obtained from a juice be 

, , . . , « (/ — ^ 

reHned, there will be obtained - -y >< g samequantity 

as indicated as obtained in one process from the juice. Hence, the amount of 
sucrose as such obtainable from a raw juice is independent of the number of oper¬ 
ations and of the purities of the intermediate products. This deduction, howerer, 
demands that m is invariable throughout the proeussea. 

A few examples of problems soluble by the use of the expressions collected 
above are oppended:— 

1. What are the comparative weights of raw sugar of composition a, 96*0 
percent, sucrose, 96*3 gravity purity, and 97*0 per cent, sucrose, 97*2 gravity 
purity, as obtainable from a juice of any purity affording molasses of 40 gravity 
purity ? 

From Expression 15 the relative quantities of sucrose in the sugars are: 
sucrose at 96*3 96*3 (97*2 — 40) 

sucrose at 97*2 “■ 97*2 (96*3 — 40) 

97 

products are as 1*0066 X gg • 1 = 1*0171 : 1. 

2. What weight of dry substance will appear in molasses of 40 gravity purity 
as obtained from 100 tons of juice of 18° Brix and 84° gravity purity from which 
sugar of 97 gravity purity is extracted ? 

From Expression 7 the answer is: 18 X ZZ T jo ~ from this 

result passage may at once be made to the gallons or cubic feet of the material in 
the condition in which it is actually produced. 

3. 1000 tons of a low grade sugar of composition 90 per cent, sucrose, 92 
absolute purity, aro to be re-melted and produced as a higher grade sugar of 
analysis 96*3 per cent, sucrose, 97*3 absolute purity. Wbat quantity will result ? 

Let the vasto molasses obtained be of 46 absolute purity. Then from 

^ , 90 97*3 (92 — 45) 

Expression 1 the recovery of sucrose will be -- 


1*0066, and the relative weights of the 


1000 


^ “lOO'^'ya-O (97-3 — 46) ■ 


855 tons, and the weight of material obtained will be 


855 X 100 
9^3 


= 888 tons. 


The AinerKan Sugar Refining Company is building a new sugar refinery in Baltimore, 
which is expected to cost at least $8,000,000. 

The S. R. Hepworth Company, the well known makers of centrifugal machines, have 
appointed Mr. C, A. Olcott as their general manager with Mr. E. F. Babbitt as assist¬ 
ant manager. 


A Board of Trade Report on the condition of industry’' in Saxony asserts that the 
sugar factories there are going into liquidation, on account of the lack of raw material, 
shortage of coal, strikes, and the short hours of work, in some cases workmen refusing to 
work for more than five hours a day. 


In the account of the Java Sugar Crop for 1919 written by Br. H. C, Prinsen 
Qxerliob, which appeared in our June issue, the table on page 325 showing the Sugar 
Exports for five years, only gave the figures for 11 months as regards 1919-20. The figures 
for the whole twelve months have now come to hand and show a total of 1,338,277 tons, 
as compared with the 1,808,049 tons for 11 months. The extra exports have gone chiefly 
to British India, Japan, and Australia. 
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The Argentine Sugar Industry. 

A Few Brief Notes on its Origin and Development. 

By ARTHUR H. ROSEHFELD. 

The sugar industry of Argentina should next year celebrate its centenary, since 
it is now just uinety>nine years since Father JosI: Eusebio Colombres installed 
the first sugar factory ” in Tucum&n. The whole development'of the industry 
from 1821 to 1858, when the incipient industry really began to take on form, is due 
to the efforts of Father Colombres— one of the same family, be it said in passing, 
that is still prominently identified with the Tucum^n sugar industry. 

In that epoch which was sponsored by the protecting shadow of Father 
Colombres the cane was ground by passing it through a system of three vertical 
rolls made from one of the abundant hardwoods of the region, these rolls being 
turned by bulls. The primitive methods of manufacture are too well known to 
students of sugar matters to warrant a discussion here. Suffice it to say that, with 
such inferior extraction of juice, the yield of sugar on cane ground was, naturally, 
painfully low. 

According to Du Graty, in 1855 the Province of Tucum^n produced 345 metric 
tons of sugar, while that of Salta, which was just going in for sugar, manufactured 
57J tons. At that time Juju}^ had not commenced cane growing and the Chaco was 
an unknown wilderness, those 400 tons representing the entire sugar production of 
the Argentine Republic for that year. 

In 1857 there were some fifteen ** factoriesin those two provinces and 
Moussy calculated the production of the industry at 720 tons of sugar and 70,000 
gallons of rum. He stated that the industry was developing rajudly at that time and 
this is evident from the almost doubled production in the short space of two years. 

In 1872 Oramillo calculated Tuoum^n’s production at 1378 tons of sugar, 
Salta probably producing another hundred or so in that year. By 1876 the pro¬ 
duction of sugar in Argentina had reached around 3000 tons annually. In that 
year the Central Cordoba Railway reached Tucuman and the whole industry 
immediately became transformed—almost, it might be said, overnight. Distances 
were shortened—haulage was made cheaper—new markets were opened up. 
Machinery, which before had to bo hauled from Rosario or Santa Fe with bulls, at a 
freight cost frequently equal to the value of the machinery and with four to eight 
months’ expenditure of time, could now be shipped up from Buenos Aires in a few 
days and at a small fraction of the former expense. From the arrival of the first 
railroad (Tucuman now has three distinct lines) can be dated the disappearance of 
the old red quebracho mills and the abandonment of the rudimentary and expensive 
methods of manufacture. The year 1876, therefore, is a red letter one in the 
history of Argentina’s sugar industry, for in it the modern industry was born. 

In 1881, according to statements in an album compiled by a commission of 
residents of Tucuman for the Continental Exposition in Buenos Aires, the sugar 
production of that province had already reached 9000 to 9600 tons annually. The 
total production of the Republic in that year was probably around 10,000 tons, as 
compared with the 3000 tons produced in 1876. According to Latzina, the 
national production was 24,750 tons in 1887 and Carrasco calculated that of 1889 
at 49,322 tons. This latter estimate is probably too high, however, as Flbiss, in 
his interesting report on “ The Agricultural and Live Stock Production of the 
Argentine Republic for 1891,” makes the following distribution of the crop of 
that year 
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Table 1. 


A»oswtxn8 Sugar Industry is 1891. 

Metric Tons. 


Province. 

No or 

Hectares Cane. 



Factories. 


Cane Ground. Sugar Prod 

Tucumfin . 

34 •••• 

21,881 

.... 669,682 

.... 40,217 

Santiago del Estero. 

6 .... 

516 

13,200 

.... 660 

Salta. 

1 .... 

476 

2,300 

161 

Jujuy . 

2 .... 

1,095 

26,924 

1,701 

Missiones . 

2 .... 

} 1.708 1 

4,600 

.... 338 

Chaco and Formosa . 

2 .... 

6,113 

296 


46 

26,676 

720,719 

43,373 

Cane produced per Hectare 

t • .. 

28 Metric Tons 

(of 2207 lbs.) 

Sugar produced per Hectare 

• • • • 

1689 Kilograms. 


Yield of Sugar 

on Weight of Cane 

6*02 per cent. 



From this itwill bo seen that in 1891 thore were seven provinces producing sugar, 
although Fliess said in that year that three factories out of the five in Santiago 
del Estero were not working. To-day that province does not figure among the sugar 
jiroducers, nor does the territory of Missiones. Formosa still has one tiii}^ factory 
and the Chaco one large one—Les Palmas del Chaco Austral.’^ Salta has one 
small factory and Jnjuy two large and one small ones, while in Tucum&n twenty- 
seven factories ground the crop of 1919, one of these—“ La Invernada,*'a tiny 
place belonging to the Beiho estate—having recently gone bankrupt but arranging 
to work the crop of 1920. 

rroteditnt .—Wo have now studied the development of the industry up to 1890, 
the year of Argentina’s last great financial and political crisis, and from that year 
dates what we might designate as the intromission of politics into the industry. 

Up to 1885, in which year the national production reached some 40,000 metric 
tons of sugar, little or no Argentine sugar reached Buenos Aires, which then paid 
for sugars imported from France and Holland anywhere from 3d. to Od. per lb. The 
Tucumfin sugar went to Cuyo, Catamarea and Cordoba—some by railroad and some 
on inulebaok. Then it needed no protection. The Federal Government permitted 
the importation of sugar with a 25 jior cent ad valorem duty, this situation being 
maintained until 1890, when the duty on sugar was raised, the only benefit, however, 
being for the public income, ns local sugar had all the markets it could supply. 

In 1890 sugar was selling at from 6d. to 8d. per lb. in Buenos Aires, when 
Minister Lopez, of the protectionist school, presontod in that “ epoch of anguish,” 
(as Deputy Meliton Camano of Tucuman recently expressed it in an address 
before the National Chamber of Deputies) the internal revenue project and levied 
taxes on everything ho had ever seen or heard of, having consoling words for all 
and happy promises for the future. He levied taxes on winos, matches, tobacco 
and also on sugar, along with the rest.” Naturally, with such prices in Buenos 
Aires the sugar people of Tucuman, Salta and Jujuy could see a great future before 
them and began to enormously increase their plautatious. Alieady in 1891 Fliess 
tells us that the national industry contributed 77 por cent, of the sugar consumed 
in the country. It developed in an extraordinary manner and the Goveinment 
was in receipt of a largo income. 

Then in 1900 came the industrial competition in the Buenos Aires port and 
here the troubles of the inhabitants of Tucuman, Salta and Jujuy began. Far from 
being a purely industrial conflict, it was a commercial war. The sugar manu¬ 
facturers of the Argentine Bepublic were primitive men compared to the heads of 
the old established industries of Europe, far from experts in the business world, 
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woefully lacking in the economic and scientific preparation possessed by their 
competitors in such a large degree. The labourers were the most ordinary class of 
field hands, incapable of com peting with the skilled labourers that served the European 
manufacturers, anxious to reconquer a market which they had let slip through their 
fingers. As Camano put it, “ the result of the engagement between the Argen¬ 
tines and those European eagles of production is^ell known. It is evident that 
they dominated us in any form that they desired. They had to reconquer these 
markets and the Deputies know the measures that European commerce employs 
when it wishes to reconquer a market; they produce articles at such a low price 
that they swamp the producers of the coveted market. That is what happened to 
our sugar industry.” 

This situation lasted some fifteen years. Then indeed the men who had 
invested their all in the Argentine sugar industry, encouraged to do so by the 
Government itself, began to solicit protection. The discussions in Congress 
stretched over a long period, but sugar may be said to have been protected but 
fourteen years, since the sugar industry has been in virtually a free trade condition 
since Minister Perez authorized the free introduction of 100,000 tons some six or 
seven years ago. At that time the sugar industry stopped enjoying the privileges 
of the Saavedra Lamas Law, which was not yet dictated, and of all other protective 
laws. The result is shown by the following table, taken from the February, 1920, 
issue of the Revista Aziicarera of Buenos Aires. 

Table II. 

Akoentinb Sugar Importations prom 1912 to 1919. Metric Tons. 


Under Full Duty. Under Reduced Duty. Duty Free. 


YEAR. 

Refined. Unrefined. 

Refined. 

Unrefined. 

Refined 

Unrefined. 


1912 .. 

11,044 .. 

19,033 .. 


.. 


.. 

30,077 

1913 .. 

9,867 .. 

2,982 ,. 

40,026 .. 

22,607 . 


.. 

76,382 

1914 .. 

6,353 .. 

166 .. 


. 


.. 

6,609 

1916 .. 

22 .. 

1 ,. 




.. . • 

23 

1916 .. 

7 .. 

1 .. 



15,056 

.. 16,262 .. 

30,326 

1917 .. 

, , 


49,764 

4,686 . 

99,063 

., 6,744 .. 

160,167 

1918 .. 

1,097 .. 

61 



30,318 

.. 1,793 .. 

33,269 

1919 .. 

33 .. 

48 .. 



72,400 

.. 9,161 .. 

81,642 

Total .. 

28,423 

22,282 

89,790 

27,093 

216,837 

32,960 

417,385 

By Class. 

60,705 


116,883 

249,797 


Per cent. Total 12*15 


28 

, 


69*86 



Cane Varieties ,—Another epochal date in the history of the Argentine sugar 
industry is the year 1910, when the Tucuman Agricultural Experiment Station 
began its work. For several years previous to that year “ native ” cane of the 
country—Cheribon purple and striped—had been showing great fallings-o£f in 
yields and the Agricultural Experiment Station was established with the objects 
of determining the cause of this phenomenon and encountering a remedy. That 
institution was remarkably successful in its efforts and prompt in its results. 
Several years of experimentation on a vast scale with some three hundred varieties 
of cane from all over the world definitely proved that the “native” cane of Tucum&n 
was rapidly degenerating to suicidal yields and that two varieties from Java—the 
P.O.J. 36 and P.O.J. 213—could safely be depended upon not only to replace these 
“ native ” canes but to double their average yields in field and factory. By 1916, 
when the record-breaking series of frosts commenced which in three successive 
years were to practically wipe out the Cheribon, enough cane of these varieties was 
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growing to rapidly replant the entire province with them, this process having 
been practically completed the past year with the almost complete disappearance of 
the “native” cane* The result was plainly seen in 1919, when the factories 
ground an average of* 191 days from a decreased acreage, against a normally good 
grinding season of 150 days, and yet were compelled to leave thousands of acres of 
these canes in the fields when they stopped milling in December, 

. Production, —^We have studied the beginnings of the production of sugar in 
1821 and followed its development up to 1890, the year of the great Argentine 


crisis. Table III gives the production of sugar in 
1891 to the present day :— 

Table III. 

the Argentine Eepublic from 



Argentine Sugar 

Production. 



Year. 
1891 . 

Met. Tons. 

. 40,366 

Year. Met. Tons. 

1896 .. 163,000 

Year. 
1901 .. 

Met. Tons. 
158,164 

Year 

1906 

Met. Tons 
..116,287 

1892 . 

67,690 

1897 .. 111,616* 

1902 .. 

123,081 

1907 

..109,446* 

1893 . 

. 62,000 

1898 .. 75,638* 

1903 .. 

142,895 

1908 

..161,688 

1894 . 

. 85,000 

1899 .. 90,268<» 

1904 .. 

128,104 

1909 

..127,322 

1896 . 
6 yrs. 
Avg. 

. 130,000 

1900 117,209* 

1906 .. 

137,343 

1910 

..148,609 

381,062 

657,631 


689,677 


663,251 


Year. 

1911 

Mft Tons. 

180,092 


Year. 

1916 

Met. Tons 
84,069* 


1912 

147,249 


1917 

88,076* 


1913 

276,140 


1918 

126,620* 


1914 

335,966 


1919 

298,000 


1916 

149,299 







Avg 4 yrs. 

696,664 


6 yrs. Avg. 1,088,736 


* Signifies winters of very severe early frosts. 

Sugar Prices .—The average wholesale selling price of refined sugar, less 5 per 
cent, for cash, in Buenos Aires has been :—189G to 1900, 3G'3 centavos ; 1901 to 
1905, 29'9 centavos; 1906 to 1910, 35’2 centavos; 1911 to 1915,33*5 centavos; 
and 1916 to 1919, 55*1 centavos, all x>er kilogram. The Argentine paper centavo 
is implied* the normal rate of exchange of which is $11*40 per £ sterling. 

Importation and Exportation .—^Table IV gives the metric tons of sugar im¬ 
ported into and exported from the Argentine Eepublic from 1895 to 1919, according 
to data furnished by tbo Director General of Rural Economy and Statistics of the 
National Department of Agriculture:— 

Table IV. 


Year. 

Imported. 

Foukion Sugar Trade. 
Exported. Year 

Imported. 

Exported. 

1896 

6,651 

83 

1908 

41,487 

.. 18 

1896 

.. 2,073 

.. 32,026 

1909 .. 

19,760 

40 

1897 

946 

.. 41,735 

1910 .. 

66,823 

— 

1898 

440 

.. 20,819 

1911 .. 

61,902 

— 

1899 

456 

.. 26,701 

1912 .. 

30,076 

.• 103 

1900 

468 

.. 16,270 

1913 .. 

76,582 

60 

1901 

279 

.. 49,413 

1914 .. 

6,610 

.. 64,690 

1902' 

156 

.. 41,694 

1915 .. 

23 

.. 63,823 

1903 

132 

.. 30,340 

1916 .. 

30,326 

404 

1904 

147 

.. 18,311 

1917 .. 

160,158 

24 

1905 

.. 149 

.. 2,199 

1918 

62,495 

.. 23 

1906 

.. 1,663 

106 

1919 .. 

50,490 

.. — 

1907 

.. 43,522 

64 

26 years.. 

641,693 

397,944 
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A considerable amount of alcohol is produced in Tucum&n, the quantity 
varying according to the price which rules. For the last ten years the average 
amount has been 9»200,000 litres (2,024,000 gallons) per annum, fluctuating 
bntween 14,038,065 litres in 1913 and 6,444,065 litres in 1917. At present high 
grade rectified alcohol is selling at the factory stills at about 6d. per gallon, 
duties for account of purchaser. The duty is about 8s. per gallon. 

Capital and Horse^power Employed. —Definite data regarding the capital 
invested in the Argentine sugar industry are not available, but, taking fairly safe 
figures for the Province of Tucuin^n alone at $165,000,000 Argentine paper, we 
will not be exaggerating if we put the total capital in the national industry at 
twenty million pounds sterling. 

As to the power developed in the factories, a publication of the Cential 
Cordoba Ey Company gives the following distribution for the Tuctiman factories 
alone:— 

Table V. 

Hohsh-voweii fmploykd in TvcvMks Facto HIES. 

Form. H.P. Form. H P. Form. H.P. 

Steam .. .. 44,240 .... Animal .. 800 .... N'aphtha.389 

Electricity .. 2,115 .... Hydraulic .. 620 .... Crude Petroleum ., 66 

Total .. .. 48,130 

Labour .—The samo album publishes the following distribution of labour 
emploj^ed in Tucum5n sugar estates:—Regular labourers on Tucumfm estates, 
37,018; Additional labourers brought in for crop, 24,821 ; Grand Total, 61,839. 
These peons earn annually more or le.ss £1,650,000. 

Up to 1917 tho workmen in the factories made about 4s. per day and worked 
in two shifts of 12 hours each. In 1918 some advances wore made and, beginning 
with the 1919 crop, a daily wage of about 6s. was established as tho minimum 
for an eight-hour shift. The contract and piece work in tho factories and fi^dds, 
cartmen, foremen, etc., are now remunerated in the same proportion. For cutting 
and stripping cane 2s. was formerly about tho average price per ton—the 1920 crop 
begins at 6a. The workmen all have free houses, and in some factories, such as 
Santa Ana for instance, fuel, medical, drug store and hospital service are furn¬ 
ished gratis, all workmen receiving one-half of their daily wage while sick and 
being well recompensed in case of accidents, which are very few. The San 
Pablo factory, belonging to Nougufs Brothers, has recentlj^ completed the 
construction of a splendidly equipped hospital and public baths for the peons. 
All factories furnish buildings for abundant schools, and a great many now have 
accident insurance for their workmen. The Leaches’ “La Esperanza” factory 
in Jujuy emploj^s two doctors, one of whom is one of the best known in the 
Republic, who conduct extensive scientific investigations of the diseases of that 
section. 

Cultivation .—Most of the cultivation is still done with spade and plough, the 
people taking very slowly indeed to improved methods, although the advantage 
and economy of those have been amply demonstrated on a large scale on the 
Santa Ana and Lules estates of Hileret & Co. by the author, and on a small 
scale by the Experiment Station. For planting, the land isgenerallj^ well broken 
and crossed with share ploughs and two harrowings given, except in newly cleared 
land, where the fuiTows are made with spades and most of the cultivation for the 
first y^ar given with machetes. The rows are then indicated at six feet six 
inches with wooden ploughs which are wonderfully managed by the specialists in 
this class of work {senaladores)^ deepened with two passings of a share plough and 
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then opened up definitely with a double mouldboard plough. The cane is planted 
in two continuous rows and covered with spades, the furrows remaining well 
below the surface of the ground when covered, for convenient in-igation. Early 
in spring the dirt is knocked oft the cane with spades, the middles broken out 
with two furrows of a mouldboard plough and, after a weeding of the rows with 
spades when needed, the first dirt is thrown to the plants with ploughs and then 
the work finished off with spades, in order to smooth off the rows, get the dht 
well in between the plants, etc. Then the middles are generally kept clean with 
reversible disc harrows, one of the few modern implements generally adopted in 
the Argentine sugar section, and the rows weeded with spades until the cane is 
ready to close, when the layby is made with spades. 

With the ratpons the middles are broken out early in Spring with two furrows 
of an ordinary share plough and the rows are very neatly off-barredinthe same way. 
Then the dirt is knocked away from the stools with spades and the remainder of 
the cultivation is proceeded with in the same manner as outlined above for the plant. 

Practically no artificial manuring is done. 

Climate. —The Argentine sugar section is subtropical and mostly at a elevation 
of from 1000 to 1600 feet above sea level. It lies between 22J and 27 degrees south 
latitude, occupying a position between the low fluvial and coast region and that 
from which rise the foothills of the Andes. The region is well watered by the 
affiueuts of the Bermejo and Salado rivers, although in some parts the water for 
irrigation is rather scarce. According to Wai^ter G. Davis, for many years the 
Director of the very efficient Argentine Meteorological Service, in his monumental 
work on “ The Climate of the Argentine Bepublic,” the mountains are the true 
wealth of this zone, showing their beneficent action by the interception of the 
aqueous vapour brought by the winds and its condensation, due to the cooling of 
the air as it rises to greater heights in passing over their summits. Thus they 
produce an increase of rainfall on the windward side with a corresponding scarcity 
on the leeward side, and, as the prevailing winds in this zone are from the north¬ 
east. the eastern slopes are more favoured with rain than the western. The period 
of highest barometric pressure falls in July and August and the lowest in December 
and January. The amplitude in variation decreases, as Davis points out, with 
increased elevation. 

In this zone the variations of temperature are most marked—changes of as 
much as 30® 0. (64® E.) sometimes occurring in a few hours. The normal diurnal 
variation shows widely separated extremes, due to the rapid radiation from the 
soil and the air dryness at these altitudes. 

Statistical tables compiled down to 1907 show an extreme annual variation of 
47*6® C. (85*7® F.) but since then much greater valuations of temperature have been 
recorded—in the years 1917 and 1918. The following table gives the dates of un¬ 
usual temperatures observed at the Santa Ana factory in Tucuman Province by 
the writer in those years:— 

Table VI. 

Extrbmss or Tbmpbkature owservbd in 1917-18. 

Record Maximum .. 47® 0. (116-6® F.) in the Shade .. January 20th, 1917 

Record Minimum .. —8® (below) C. (17.6® F.) in the shade .. July 10th, 1918 

Othsk Unusual Minimumb. 

January 6th, 1917 ..8® .... June 24th, 1918 .. ..—6° (below) 

March 9th, 1918,, ..6® .... September 16th, 1918 ..—3® (below) 

May 30th, 1917 .. ..—3® (below) .... November 16th, 1917 .. 6*6® 

The extreme recorded annual variation in shade temperatures, therefore, is 
66® 0. (99® F.) 
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If such a tremendously high temperature is recorded iu the shade, what 
amount of heat do the cane in the sun and the labourers working it have to 
stand ? Dayis answers this question with the following data, taken at Leaches’ 
“ La Esperanza” factory in the Province of Jujuy from 1896 to 1902 and in Tucu- 
m&n for two years, the observations being obtained with black bulb thermometers 
placed ten inches above sod-covered soil and exposed on sunny days. These 
thermometers were of the maximum type, so that their readings represented the 
highest radiation temperatures experienced during the day. The monthly means 
of these values for the two series of observations are given in Table VII together 
with the maximum registered iu each case. 

Table VII. 

Solar Kadiation in Deouees Crntiguadb. 

Jujuy. Tucuman. 


.A -- . I... -- 



Mean Max. 


/— 

Mean Max. 


Month. 

Solar T. 

Absol. Max. 

Sol. T. 

Absol. Max. 

January . 

67-8 

790 

68*8 

76*0 

February 

64-9 

75-0 

67*6 

77*0 

March 

68-8 

73-0 

66*3 

72*3 

April ., 

61*9 

77*5 

62*0 

72*6 

May ,. 

47-6 

60-0 

54*7 

62*5 

June 

43-0 

61*0 

48*2 

66*0 

July .. 

46-9 

62*0 

51*3 

60*0 

August .. 

49*5 

64 0 

64*8 

61*0 

September. 

.. 54*5 

70*0 

68*6 

66*5 

October .. 

61*0 

76*0 

62*3 

710 

Novombor . 

. .. 64*0 

76-5 

68*2 

74*4 

December 

66*7 

77-0 

66*6 

76*0 


— 

.. — 

..— 

I. 

Year .. . 

.. 56*4 

79*0 

60-8 

77*0 


To any one who has ever attempted to put his foot into water at the maximum 
here recorded, which corresponds to almost 175® F., these figures will bring sur¬ 
prise and almost unbelief. It is probable, however, although there are no 
available recorded sun temperatures to confirm this statement, that on January 
20th, 1917, the solar temperature was above 180° F, I Evidently plants are saved 
from complete drying out under these temperatures by the relatively high 
humidity of the air, which, in the sugar zone, is as follows for the distinct seasons: 
Summer, 66 per cent.; autumn, 72 per cent.; winter, 64 per cent.; spring, 69 per 
cent.; average, 65 per cent. 

Rainfall ,—The rainfall in the Tucuman district, while deficient for best 
results for sugar cane, is nevertheless so ideally distributed that practically all 
of the precipitation comes in the growing season, and the winters are practically 
rainless—an ideal condition for ripening up the cane, making it more resistant to 
early frosts, and for its uninterrupted harvesting. Hence the writer considers 
the 38^ inches in Tucuman more useful than the 60 inches of Louisiana, a large 
part of which falls in winter, when it is not needed by the cane and only serves 
to interrupt cropping operations. In Salta and Jujuy, however, the average 
annual rainfall is most decidedly deficient and the cane growers there have to 
resort normally to much more irrigation than those of Tucuman. 

A Bum of not less than £165,000 has been allotted by the directors of the Commercial 
Union Assurance Co. towards establishing a Chair of Bio-chemistry at Oxford; while the 
Department of Scientific and Industrial Kesearch has offered £30,000 towards the same 
object.1 


^See also 1920, 302. 
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specification of a Steam Belt Calandria Pan.' 

By HOBAOB JOHNSON. 

Types of Vacuum Pans ,—For many years the coil pan was the only type used 
in the Hawaiian Islands. The diameter and length of coils varied as well as the 
arrangement of the coils and the system of drainage. The most popular type 
was that having coils 4 in. in diam. and about 60 ft. long, which as a rule, made 
2J circuits of the pan, each circuit being spaced from 10 in. to 12 in. apart. Then 
came the Stade system of calandria with circulating baffles, which, on account 
of its rapid circulation, met with favour in some quarters; but its high cost us 
compared with the coil pan prevented it from becoming extremely popular. In 
later years both these types have been superseded by the steam belt calandria pan. 

It has steel sides, bronze or c.i. tube sheets, copper tubes, usually 4 in. 
diam. and from 2 ft. to 3 ft. long, and a centre tube, 2 to 6 ft, diam., according 
to the size of the pan. Steam is admitted in two places at opposite sides of the 
pan and follows a distributing space about 6 in. wide between the shell of the 
calandria and the first row of tubes. From this space the steam is evenly 
admitted between the tubes all around the pan, which insures an even and quick 
circulation of the boiling liquid up through the tubes and down through the large 
centre well. 

At first these pans met with much favour for boiling marketable sugar strikes, 
but were considered inferior to the coil pan for boiling low-grade strikes to grain, 
tlie chief defect alleged being that the calandria prevented the strike from being 
started low down in the pan. This objection, however, apparently does not 
getierally hold true, for in many places the calandria pan is now being used 
snccessfully for low-grade work. 

Better circulation, better drainage of condensed steam and non-condensible 
gases, the comparative ease with which repairs can be made and the heating 
surfaces kept clean, make this typo of calandria pan so far superior to the coil 
type that but few of the latter are now being built. During the last few years 51 
vacuum pans have been built in the Territory of Hawaii, every one being of 
the steam belt calandria typo. The total capacity amounted to 48,000 cub. ft, 
with 46,000 sq. ft. heating surface. 

In order to have a quick boiling pan with good circulation, experience shows 
that the ratio of capacity to heating surface should be 1 cub. ft. to 1 sq. ft. of 
heating surface in tubes not over 2 ft. 9 in. long. The best average length is 
2ft. Gin, long. By having ample heating surface in tubes of this length, the 
pan will not only boil quickly, but it will have good circulation when boiling 
slowly with low pressure steam. 

The following speciheation will cover the most important points in a well 
constructed calandria pan, designed to give a good circulation and proportioned 
correctly in regard to the ratio of heating surface to capacity, and graining capacity 
to total capacity, for producing a good quality of raw sugar. The specification 
is general and covers the sizes usually required in Hawaii. 

Diameter and capacity ,—One c.i. vacuum pan, A ft. in diam., having X 
sq. ft. of heating surface, calculated on the inside diam. of the copper tubes 4 in. 
diam., No. 14 gauge, 2 ft. Gin. long between tube sheets, and having a working 
capacity of Y cub. ft. {XjY =1). The working capacity of the pan shall not bo 
over 8 ft, above the top tube sheet of the calandria; and its graining capacity not 
over 28 per cent, of the total capacity of the pan. 

^ Extracted from the Report of the Committee on Manufacturing Machinery, presented 
to the Hawaiian Sugar Planters’ Association, 1919. 
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Steam Calandria ,—The steam calandria shall be A ft. plus 8 in. diam., con¬ 
sisting of a steel plate belt, i in. thick, inside flanged, with bronze tube sheets 
^ in. thick set at 27'* angle with the horizontal. The centre tube is to be of c.i. 
and not less than A ft. in diam. The heating surface shall be copper tubes 4 in. 
diam. No. 14 gauge, by 2 ft. 6 in. between tube sheets in such number as to equal 
X sq. ft. of heating surface. The tubes are to be set perpendicular and not closer 
than in. pitch. There shall be two steam inlets at opposite sides of the 
calandria, each having a diameter of Sin. for 8ft. pans to 12 in. for 12ft. pans. 
Suitable baflles shall be placed opposite each inlet to baflle and turn the steam into 
the steam space between the wall of the calandria and the first row of tubes. This 
steam space shall not be less than 5 in. wide. A T-fitting with 90° angle valves, 
shall be furnished for each steam inlet having one branch for exhaust steam the 
same diameter as the inlet to the calandria, and the other branch for live steam 
having a diameter of Sin. for an 8ft. diam. pan to Sin. for a 12 ft. pan. The 
calandria shall be dmined by two brass pipes 2 in. diam. for 8 ft. pans to 3 in. 
diam. for 12 ft. pans at the bottom of the tube sheet close to the centre tube and 
opposite to each other. These drains shall lead through the bottom of the pan by 
means of stuffing boxes to traps, one for each drain. Check valves shall be placed 
on these lines before they enter the traps. 

There shall be four bleeders in the calandria for non-condensible gases. 
Each shall be 1 in. diam. for 8 ft. pans to 2 in. diam. for 12 ft. pans. Two bleeders, 
on opposite sides, midway between the steam inlets shall bleed the top steam space 
around the tubes into the atmosphere. The other two, situated close to the centre 
tube and midway between the steam inlets, shall bleed the lowest part of the 
calandria by means of a perforated pipe extending from the top to within 6 in. of 
the bottom. These shall lead to the vapour pipe going to the condenser, or mey 
be carried through the bottom of the pan to the water leg sump. All piping 
within the pan shall bo of brass and controlled by suitable valves operated from 
the outside. The calandria shall be constructed and tested to stand a cold water 
pressure of 50 lbs. per sq. in. 

Cone Bottom ^—The bottom of the pan, A diam., shall be of c.i. liin. thick, 
with flanges 3^ in. by l^in. thick. Four lugs shall be cast on the sides for 
supporting the pan at such centres and at such height as may be desired. The 
depth of the cone shall be sufficient to give the sides an angle of 36° to 37® with 
the horizontal. The discharge opening shall be 18in. for 8 ft. diam. pans to 30 in. 
for 12 ft. pans. 

Around the discharge opening there shall be cast an angular space for the 
admission of syrup, molasses and water. This space shall be separated from the 
interior of the pan by a perforated copper plate. On the outside it will be pro¬ 
vided with connexions for a 4 in. syrup pipe, a 4 in. molasses pipe, a 4in. washout 
pipe, and a 2 in. connexion for water and steam. Valves shall be furnished for 
these connexions, with extended stems and hand-wheels so that they may be 
dasily operated from the pan floor. 

As closely as possible to the bottom of the pan there shall be two seed or 
“ cut over inlets, one on each side. Each shall be 8in. diam., for 8 ft. diam. 
pans to 12 in. diam., for 12 ft. diam. pans. 

The discharge of the pan shall be fitted with a molasses-sealed, sliding gate 
valve operated by means of bevelled gears and hand wheel from the pan floor, 
or with a drop cone valve of the latest type also operated from the pan floor. 

In the bottom of the cone there shall be a truncated cone-shaped baffle tube to 
turn or distribute the incoming syrup, molasses or water. The bottom diameter 
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of the tube shall be 8 iu. less than the diameter of the pan discharge. The top of 
the baffle shall be 6 in. greater than the diameter of the centre tube. 

Belts .—There shall be two c.i. belts ft. in diam. and Hin. thick, with 
flanges 3^ in. by li in. The total height of the two belts shall be 9 ft. or 1 ft. above 
the working capacity of the pan. The lower belt shall have a rectangular man¬ 
hole, 16 in. wide by 27 in. high. The centre of the manhole shall be 22in. above 
the lower flange. It will also carry a suitable proof stick placed as close as possible 
to the lower flange, and a bulb pocket to carry a 12 in. angle thermometer. There 
shall be a 1^ in. steaming-out pipe around the inside of the pan 4 in. above the 
calandria and Sin. from the wall of the belt. A valve and suitable connexion 
shall be provided for this pipe. The belts shall have two lines of 6 in. diam. sight 
glasses, ofl set, and in such numbers as to permit the operator to observe the level 
of the boiling massecuite at all heights. All sight glasses shall be fitted with 

1 in, brass spray pipes with individual valves. 

Dome .—The dome of the pan is to be c.i., A ft. in diam., l|in. thick with 
flanges 8^ in. by l^in. The height of the dome shall be 3 ft. 6 in. There shall be 
one 18 in. diam. manhole on the dome and also three sight glasses, 6 in. diam., 
placed equi-distant around the dome. The vapour outlet of the pan shall be 
approximately 26in. diam. for 8 ft. diam. pans to 36 in diam. for 12 ft. pans. 

Catch^alh or Traps .—The pan shall be provided with a suitable catch-all, either 
of the circular vertical plate type, situated on top of the pan, or of the Stillman 
type having 3 baffle plates with short off-set tubes in them, 2 in. in diam. In either 
cHse, the area of the vapour travel through the catch-all shall be at least 1^ times 
the area of the vapour outlet of the pan. Two 2 in. diam. drains shall be provided 
from the catch-all plates back to the pan. 

There shall also be furnished: One 3 in. vacuum breaker valve, placed upon the 
dome of the pan or on the vapour pipe leading to the condenser, with an extension 
stem and hand wheel so that it may be easily operated from the pan floor. One 

2 in. blow-off valve to be connected to the steam calandria and set to blow off at 
25 lbs. One 12 in. diam. compound pressure gauge, ranging from 30 in. vacuum 
to 50 lbs. pressure, to be connected to the steam calandria midway between steam 
inlets. One 12 in. angle thermometer, with a range to 250® E. One mercury 
column vacuum gauge, complete with trap arrangement for collecting and draining 
the condensed steam from the connecting pipe. One so-called **acid connexion,” 
either connected to the lower belt just above the calandria or to the upper part of 
the cone bottom with the necessary piping so that it may be used from the pan 
floor. Sufficient 85 per cent, magnesia block, 2 in. thick, to cover the calandria, 
belts and dome, and sufficient [85 per cent, magnesia cement to cover the cone 
bottom and catch-all; also sufficient wood lagging with suitable brass bands, to lag 
the belts and calandria. 

In addition to the above equipment it is advisable to furnish each pan with a 
recording thermometer and a recording vacuum gauge. These instruments will 
indicate the regularity with which the pan is operated, the number of strikes taken 
off, the time of boiling, the conditions under which the boiling takes place and the 
time taken in discharging the pan or the time it was idle before starting another 
strike. Such means of control is well worth having. 

Condensers .—The condenser most commonly used is the barometric counter 
current type wherein the vapour from the pans enters the condenser at the bottom 
section and travels upward through the falling cooling water, while the air and 
non-condensible gases are drawn out from the top of the condenser, and is distri- 
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buted as it falls through the condenser by suitable baffles. The required size of 
capacity of a condenser may be calculated from the amount of vapour and the 
quantity of cooling water to be bandied. Moat manufacturers, however, furnish 
a condenser of such generous dimensions that the same condenser can handle the 
vapour from an 8 ft. or a 12 ft. diam. pan. An approximate guide for condenser 
dimensions is as follows:— 

Distance between 

Heating Sukface Pan. Diameter. Vapour Inlet and 

Sq. Ft. Water Inlet. 

400 .... 2 ft. 0 in. .... 4 ft. 0 in. 

500 to 800 .... 3ft. 0in. 6ft. 0in. 

800 to 1200 .... 4 ft. 0in. 7 ft. 0 in. 

1200 to 1400 .... 5 ft. 0 in. 8 ft. 0 in. 

The supply of cooling water should be provided at the rate of 1J gals, per min. 
for each sq. ft. of heating surface. 

Two types of baffles for distributing and dividing the cooling water are in 
common use. One consists of fire bar-grids through which the water passes and 
is thus finely divided; and the other consists of a series of baffle plates, so placed 
as to cause the water to fall or splash from one plate to the next. Both types give 
satisfactory results. The fire bar grids are apt to become clogged up when dirty 
water is used, while the baffle plate type does not have this disadvantage and less 
care need be put upon the cleanliness of the water supply. With suitable baffles, 
properly arranged, the temperature of the cooling water leaving the condenser 
should not be over 6® F. cooler than the temperature corresponding to the vacuum 
carried. 

To facilitate the pan work and to make the entire system more flexible, the 
writer prefers to have a separate condenser for each pan, and to have all these 
condensers connected to a main condenser and central vacuum pump. There 
should also be a small auxiliary vacuum pump connected to all the pan condensers 
to create a vacuum in each pan before it is cut into the main system. 

The main vacuum pump for the pan work should have a net displacement of 
27 cub. ft. per min. for each 100 sq. ft. heating surface in the vacuum pans. 

All the vacuum pans should be connected with a cut-over pipe of nut less than 
8 in. diam. Such an arrangement increases the capacity of the entire installation 
and is a great help in producing a large sized grain. 

The use of seed massecuite as a basis for marketable sugar is now quite 
generally used in Hawaii. The storage tank or seed mixer for this massecuite 
is generally a small sized crystallizer, and should have a capacity of approximately 
one-half the capacity of the largest pan on the floor. 

Required CapacAty .—It is a well known fact that the time of boiling a market¬ 
able sugar strike with the object in view of obtaining a maximum recovery of 
large sized crystals will vary considerably with the quality of the juice handled. 
From practical experience in many factories which have to contend with a great 
variation in the purity and quality of juices, the writer has found that by pro¬ 
viding a vacuum pan capacity of 65 cub. ft., for each ton of cane ground per hour, 
and one sq. ft. of heating surface in the pans for each cub. ft. of capacity, the 
vacuum pan equipment, in skilful hands, will be sufficient to cover all normal 
variations in the quality of juices encountered. Up to 50 tons cane per hour the 
vacuum pan equipment should be in three units of equal size and so arranged that 
any one pan may be used either for marketable sugar strikes or low grade work. 
For mills crushing more than 50 tons cane per hour it is preferable to increase the 
number of units to four or five. 
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Storage Tanka, —^The supply tanks holding syrup and molasses for vacuum 
pan work should be equipped with perforated steam pipes in order to heat the 
liquor to the temperature of the boiling massecuite before it is taken into the 
pans. Too long heating at too high a temperature will cause a loss of sucrose and 
a decomposition of glucose which will impart a dark colour to the sugar. To con¬ 
trol the heating it is advisable to equip all the supply tanks with thermometers. 

There should be a separate pipe line for the s^^rup tanks to the pans and for 
the molasses supply tanks to the pans.' For easy operation it is well to have a 
storage capacity on the pan floor of 48 cub. ft., per ton of cane per hour for syrup, 
and the same capacity for molasses, each divided into three units for mills crushing 
up to 40 tons cane per hour and increasing the units as the capacity of the mill 
increases. 

The following table giving the capacities of pans, condensers, vacuum pumps 
and storage tanks for mills crushing from 25 to 76 tons cane per hour is submitted 
for consideration :— 

Vacuum Pans. Size of Condenser for each Pan. 


Tons 
of Cane 
per 
hour. 

Number 

of 

Units. 

Each having 

Heating Working 

Surface, Capacity, 

sq. ft. cub. ft. 

Distance between 
Vapour Inlet 

Diameter, and Water Inlet, 

ft. in. ft. in. 

26 

3 

.. 460 

460 

2 6 

6 

0 

30 

3 

.. 660 

650 

3 0 

6 

0 

36 

3 

640 

640 

3 0 

.. 6 

0 

40 

3 

.. 730 

730 

3 6 

.. 6 

0 

46 

3 

830 

830 

4 0 

7 

0 

60 

3 

920 

920 

4 0 

7 

0 

66 

.. 4 

.. 1010 

1010 

4 6 

7 

6 

60 

4 

.. 1100 

1100 

4 6 

7 

6 

66 

4 

1190 

1190 

4 6 

7 

6 

70 

.. 4 

1280 

1280 

5 0 

8 

0 

75 

.. 4 

.. 1380 

1380 

6 0 

8 

0 

Tons 
of Cane 
per 
liour. 

Quantity of Nei Displacement 
Water for of Main 

each Condeiibcr, Vacuum Pump 
galls, per minute, for ail Pans, 

76” F. cub.ft per minute. 


Storage Tanks. 


Syrup. 

No. of Capacity, 

Units. cub ft. 

Molassc.^. 

No. of Capacity, 

Units. CUD. ft. 

26 

690 

370 

3 .. 

365 .. 

3 .. 

365 

30 

820 

446 

3 .. 

446 

3 .. 

446 

35 

960 

620 

3 .. 

525 

3 .. 

626 

40 

.. 1090 

.. 590 

3 .. 

600 .. 

3 .. 

600 

46 

1240 

670 

4 

640 .. 

4 

640 

60 

1380 

746 

4 

600 

4 

600 

65 

1510 

820 

6 .. 

630 .. 

6 .. 

630 

60 

1650 

.. 895 

6 .. 

685 .. 

6 

686 

65 

1780 

970 

6 .. 

620 .. 

6 

620 

70 

1920 

.. 1046 

6 .. 

660 .. 

6 

560 

75 

2070 

1120 

6 

600 .. 

6 .. 

600 


A Whitepaper pOmd. 752] giving a “ Report on Industrial and Commercial Conditions 
in Germany at the close of the year 1919” sets forth the production of German sugar, in 
metric tons of raw, from 1913-14 to 1918-19 as follows : 


1913/14 

1914/16 

1916/16 


2,716,900 

2,610,100 

1,612,600 


1916/17 

1917/18 

1918/19 


* Up to 3i8t July. 


1,646,900 

1,664,000 

1,336,600* 
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Receht Progress in Catting, Loading, and 
Transporting Cane in Hawaii.' 

Bt B. B. BALDWIN. 

Since the last annual meeting,> nothing of great importance on this subject 
has deyeloped. Now that peace has been declared in Europe, it is hoped that 
matters connected with it, for example loading machines, will again receive the 
attention of certain manufacturers, who have already given them considerable 
study. 

Cutting ,—No new cane harvester has been invented since the last and most 
promising cutting machine, viz., the Luce Cane Harvester, which was developed 
in Louisiana, and has been pronounced a success there and also in Cuba. 

It was hoped that an improved machine of this type might be brought to 
Hawaii, but no new development of it has been introduced during the past year. 
As stated in one of last year’s reports, the machine cannot bo operated except 
under certain conditions, which do not exist in Hawaii. 

Tlie practice of burning for harvesting purposes is continually receiving more 
attention, and the majority of the plantations in the Territory now practise this 
method. In burned cane, one cutter is able to cut about three tons of cane more 
per day than in unbumed cane; but even with burning the work is delayed at 
times to a considerable extent, on account of having to cut fire-breaks, which have 
to be prepared about every other day. As a rule it will take all the cane cutters 
the whole afternoon of every alternate day to prepare these fire-breaks for the 
next morning’s burn. 

It can therefore be readily seen that on a very small plantation the gain in 
burning for harvesting purposes will be offset to a considerable extent by cutting 
fire-breaks, as numerous small burns would be necessary in order to keep the cane 
from souring before it reached the factory. On large plantations, the burns are 
larger in area, and a relatively greater gain is accomplished by this method. 

The object in touching on this subject is to suggest a method of laying out the 
fields in such a way that burning for harvesting purposes can be accomplished with 
less cutting for fire-breaks, thereby increasing the amount of cane cut by the 
cutters. For instance, if roads were made out in the direction of the prevailing 
winds, with one road to every 40 acres on a plantation that could handle a 20-acre 
burn, the cutting of the fire-breaks would be reduced by one-half, and the cutters 
would only bo required to cut a fire-break for every other burn. 

At first thought this would seem to be a waste of good land, but when it is 
taken into consideration that it is the practice on most large estates, at the present 
time, to lay out one 20-foot safety road to about every 80 acres, it would not mean 
such a great difference in the amount of land taken up by roads. If the roads 
through every 40 acres were only made 16 feet wide, it would amount to a 30-foot 
road instead of a 20-foot road to every 80 acres. 

Under ordinary conditions, and where plantations can spare the laud, it is 
certainly a wise proposition to make some provision along these lines, to assist the 
harvesting gangs. As the fire-break question for burning purposes is a large one, 
we should look for a machine that would cut, or partially cut these roads. The 
writer believes that it would be well worth the expense of the Association to import 
a Luce cane harvester from Louisiana, and try it on fire-breaks. Even if it only 
partially outs the roads through the cane, it would be a great labour saver. 

Loading ,—On the majority of plantations, loading is still done by manual labour, 
but it is believed at this time that a practical loading machine is not far distant. 

^ Summary of a Report presented to the Hawaiian Sugar Planters’ Association, 1919. 

>1.8./., 1918, 330. 


400 




Recent Progress In Cutting, Loading, and Transporting Cane in Hawaii. 


It is the opinion of thejwriter that the Holt tractor company is working in the right 
direction, and wiU soon produce a satisfactory machine for loading cane, one that 
will suit conditions in Hawaii. 

On somefplantations on the Island of Hawaii, derricks with a hoist are being 
used in connexion with double sleds very successfully for loading cane on cars. 
Animals are employed to haul the sleds; but it is believed that small tractors 
could do the hauling to better advantage and for less cost. The Cleveland tractor 
is very adaptable for this kind of work, and could handle a much larger load than 
two mules could haul. 

Until a successful loading machine is produced, the only resource is to make 
this work as easy as possible for the loaders. In loading cane by manual labour 
there does not seem to be any special knack in handling this work, as far as the 
men are concerned. This fact was brought out clearly at the hupaiko contest held 
at the last Territorial Fair in Honolulu. Men from widely different places partici* 
pated. Maui, Oahu and Kauai were represented, but the method of loading was 
the same—it was simply a case of the strongest men winning. 

In some cases portable tracks could be put closer together, making a shorter 
pack. This was done by one plantation on Maui during the influenza epidemic, 
and it helped to a considerable extent at that time. However, in this connexion 
there are cases when the iron carmen are just as important as loaders; and it would 
be impossible to lay portable tracks closer together (especially in hilly and stony 
country) and be able to keep ahead of the packers. 

In conversation with a man from Cuba, it was stated that there are no loading 
difEculties in that country, as their cane cars are small, and it is not necessary for 
the loaders to climb a ladder to load them; the work can be done from the ground, 
their cars only being of a capacity of 2000 lbs against our 6000 or 6000 lbs. - 

This statement leads one to believe that there are possibilities in this line 
which could be worked out advantageously. For instance, if these small care 
were only used in the harvesting fields, and dumped on larger cars at a central 
station on the main line of railroad, the small cars could then be immediately 
returned to the loaders, and receive another load, and so on. 

The loaders under these conditions would be able to load more cane and with 
less effort. Also lighter portable track could be used, and less grading would be 
required in the fields. The team work or hauling would be easier, and the small 
cars off the track would be easier to lift on again. It would of course mean a 
double system of cars. 

General Transportation ,—There have been a number of changes gradually 
creeping in during the past few years, which make for better efliciency and facilitate 
the transportation of our crops to a marked degree. 

Portable tracks have been one of the most important items. From a 14 lb. rail 
used on most of the plantations a few years ago, the size of rail has now been 
increased to 201b. per yard. Strange to say, although a section of 201b. portable 
track means Olj^lb. more than the 14 lb. rail, the iron caimon seem to prefer the 
heavier rail, and find it easier and quicker to lay. Moreover, from a hauling 
standpoint, there is no comparison between a light and a heavy portable track. The 
oars go in and out of the fields with a great deal less trouble, and it is not often 
that they get off the track ; while with a 14 lb. rail the work is continually being 
delayed) due to derailed cars. Also, fewer runaways take place on steep grades, 
due to the better gripping of the wheels to heavy portable track. 

Oaterpillar tractors are being used more and more in the harvesting fields, and 
are employed to a great advantage on the long uphill hauls, delivering the loaded 
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cars from the portable tracks to the locomotives on the main line. These tractors 
are being used successfully to lower empty cars down steep grades, and to steady 
the loaded oars when being brought out of the fields with a down grade. 

In the homestead district of Kalaheo, Elauai, cane has been planted in most 
inaccessible places, such as a patch on top of a high hill; on a steep side-hill; and 
again in the bottom of a deep valley, miles away from the main railroad with no 
available water for fluming purposes. Yet the McBryde Plantation put no 
restrictions on the homesteaders regarding the planting of these patches of cane* 
They have been able to handle such crops successfully with caterpillar tractors and 
trailer waggons of the low-body type. 

Begarding the subject of flumes it maybe mentioned that at Makaweli a few 
years ago we gave “ Armco ” iron a trial, and had ten portable sections made up 
into “V** flumes, with wooden jacks, each section being 10ft. long; but the 
experiment was an absolute failure. We also tried it on steep grades, but without 
success. These iron flumes would not become slippery enough, and the cane 
would jam, oven on the steepest grades. 

The Milwaukee type of gasoline locomotive is being used successfully by two 
plantations on Kauai, for hauling cano to the mill, and sugar to the landing. 

Autotrucks have now come into general use on most of the plantations on 
these Islands, and after once making general use of them one would be at a loss 
without them. It is a question now which kind of truck is the best to purchase, 
y.e., the more expensive, or the more moderately priced one; also whether it 
should be of heavy or light tonnage. It has been the experience of some, that 
heavy trucks on ordinary plantation roads are very hard on tyres, the expense in 
this direction being rather startling. The wear on double tyres is a great deal 
more severe on rough roads than that on the single tyres, and it is a fact that single 
tyres will last double tyres three times. Therefore, it would seem that a two-ton 
truck with single tyres is the most economical for general plantation use. 


Criticism of Patents on Motor Fuels containing 

Alcohol. ‘ 

By W. R. ORMANDY, D.So. 

The only general deduction that one can draw with certainty'^ from the patent 
applications of the past five years is the universal assumption that alcohol in 
some form or other will be a constituent of the motor fuel of the future. That 
ethyl alcohol could be used alone as a motor fuel has, of course, been recognized 
from the earliest days of motor production, but it was equally recognized that 
owing to the low thermal value of this material, and to its comparatively low 
vapour pressure, it was by no means ideal for the purpose. Certainly so long as 
the convenient volatile hydrocarbons of the paraffin series, known under the 
generic term of petrol, w'ere available at a reasonable price, there was no neces¬ 
sity to encourage the use of either alcohol alone or in admixture with other bodies. 

In 1913 patents were taken out for the utilization of mixtures of crude alcohols 
(produced by the fermentation of peat) with kerosene or the like bodies. It is 
particularly emphasized in 28,072 of 1913, that these alcohols or carbinols consist 
of the lower alcohols, mixed with fusel oil and similar bodies. This is important 
in view of claims which are made at a later date, and which will be referred to 

I Extracted from a paper read before the Institution of Petroleum Technologists, London. 
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further on. Further, in this specification it is stated that the inventor (or should 
we say author) was aware that in 1870 it was proposed to mix hydrocarbon oil such 
as petrol with fusel oil and any of the oxides or hydrated oxides of the hydrocarbons 
for the preparation of an oil for illuminating purposes. 

The patent is of interest, because it emphasizes the public character of the 
knowledge that ordinary commercial alcohol containing 5 to 10 percent, of water 
can be caused to mix with paraffins and similar hydrocarbons in the presence 
of fusel oil or higher alcohols. I need hardly point out that it is a well 
known fact that the miscibility of alcohol and paraffin hydrocarbons is 
dominated by the presence or absence of a comparatively small amount of water 
ill the alcohol; nevertheless patent No. 109,802 is granted for a claim to a mixture 
of anhydrous or substantially anhydrous alcohol with petrol as a fuel for motor 
engines. It is, I think, quite impossible to obtain a patent of this sort in Ger¬ 
many, because in that country the Patent Office is allowed to cite knowledge 
contained in well known text-books and technical literature, as well as information 
embodied in previous specifications, in contesting the issue of a patent. It does 
not seem to me that there is much invention or discovery in the substance of this 
patent. The fact is perfectly well known that anhydrous alcohol and petrol will 
mix, and it is equally obvious that a mixture of this fuel will burn in an internal- 
combustion engine. 

Some proposed mixtures ,—This question of miscibility of alcohol and paraffin 
hydiocarbons again arises in patent No. 109,806. The patentee points out that a 
desirable fuel would be a mixture of paraffin oil, petrol and alcohol, meaning 
thereby commercial alcohol of approximately 95 strength volume per cent. He 
points out that such alcohol will not mix with paraffin and petrol or admixtures 
of these, but that it can be caused to do so by making use of what he calls a 
mixing or combining agent, which he says must be something which is soluble 
in both constituents of the proposed mixture. As an illustration, he instances 
that anhydrous fusel oil or anhydrous amyl alcohol will cause such admixture to , 
take place, citing us an example:—2 volumes of paraffin oil; one volume of petrol; 
one volume 95 per cent, alcohol; and 4 volumes of fusel oil or amyl alcohol. 
This patent was granted subject to a reference to certain prior patents in pursu¬ 
ance of section 7, sub-section 4, of the Patents and Designs Act of 1907. Among 
those are 28,072 of 1913 and 2515 of 1914. One of these has already been dealt 
with, being the patent for the admixture of mixed alcohols (from peat fermentation) 
containing fusel oil with paraffin. 

No. 2515 of 1914, which is also cited, comes within another category. It is 
the type oJ patent which adds to the gaiety of an otherwise sombre publication. 
The fuel which this patentee proposes to employ consists of:—3J litres of petro¬ 
leum boiling from 150-270° C.; i litre of petroleum boiling from 110-150° C.; 

J litre of petroleum boiling between 110-150° C.; plus 200 c.c. of 96 per cent, 
alcohol; plus 2 c.c, of ethyl other; plus 1 c.c. petroleum ether; to which may be 
added J litre of benzol and J litre of naphthalene. 

The subject matter of 134,766 is closely related to that of 109,806. Here 
again it is recognized that commorcial alcoW and petroleum distillates do not 
mix, and although the earlier patent claims the use of any mixture of combining 
agent which is miscible in each of the above-named constituents, nevertheless the 
later patent claims the use of a compound containing the acid radicle of any 
hydroxy fatty acid adapted to blend the other constituents; in other words, the 
later patent, instead of using amyl alcohol or fusel oil, uses another class of 
chemical compound to perform the same service. 
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The subject matter of 136,452 taken out by the same patentee as the last 
patent herein referred to is again closely related to the earlier patent of 109,806 
for a fuel made up of gasolene, kerosene and ethyl alcohol, in which the alcohol 
is caused to mix with the other constituents by adding the acids obtained from 
linseed oils as a mixing or combining agent. 

Such, then, appears to be the history of comparatively recent work on the 
admixture of alcohol with the paraffins, and the means employed to bring about 
such admixtures, as established by the Patent Office records. 

Alcohol and ethyl ether ,—The fact that alcohol, particularly in cold weather, 
has a low vapour pressure, has led to attempts to mix with the alcohol bodies 
which would increase the vapour tension. We have dealt above with the proposal 
to admix the volatile paraffins, and now turn to the efiorte which have been made 
in the direction of the employment of ethyl ether. 

In 2615 of 1914 it was proposed to add 2 c.c. of ether to something like 5 
litres of a complex mixture. That this can be of any practical importance would 
seem unlikely, but in 21,316 of 1914 considerable quantities of ether are employed, 
the claim being for a fuel for internai-combustion engines, consisting of a mix¬ 
ture of alcohol and othylether in the proportions of 86 parts by volume of alcohol to 
10 parts by volume of ether together, if necessary, with denaturing agents. That 
alcohol and ether will mix perfectl}^ in all proportions is, of course, well known. 

Natalite'^ fuel ,—In 24,262 of 1914, the claim is made “that alcohol cannot 
bo said to be improved as a fuel for use in ordinary type of carburetters for motor 
cars or aircraft by the addition of ether, until the latter amounts to 40 per cent, 
by weight of the mixture.” It further states that the improvement continues up 
to the addition of 60 per cent, by weight of ether, claiming the best all-round 
results for a mixture of equal parts by weight. This forms the first claim of the 
patent. A further claim is for the addition of a ^ per cent, of ammonia, which is 
stated to overcome the tendency that alcohol-ether fuel is said to have, namely, to 
cause corrosion in the engine, especially to the valves and cylinder. The fuel 
made under this specification, which has been used to a considerable extent in 
South Africa, is known as “Natalite.” In a later specification the same inventor 
claims the use of trimethylamine in the place of ammonia for the prevention of 
corrosion. 

We have seen that in the two last specifications refeiTed to, the main claim 
was for admixture of alcohol and ether with the ether varying from 40 to 60 per 
cent. In 123,450 a claim is made for alcohol and ether in much the same pro¬ 
portion, but with the addition of 5 to 30 per cent, of kerosene together with 
denaturants if required. In this case the ether is added partly as the mixing or 
combining agent referred to in 109,806 so as to cause the petroleum and the alcohol 
to combine, but also to give the necessary vapour tension to the mixture. 

The later application, 133,434, consists of an admixture of ether and alcohol with 
5 to 50 per cent, of any suitable distilled hydrocarbon oil. The patentee describes 
a method for making an ether-alcohol mixture by passing alcohol vapour through 
sulphuric acid in the ordinary manner, and mixing the condensate, which consists 
of alcohol and ether, with further alcohol, instead of stating a definite proportion 
of ether to alcohol. 

Admixture with gaeea ,—The patentee of 103,720 claims that by passing kero¬ 
sene under high pressure through naiTOw interstices in the presence of a gas 
containing hydrogen or a hydrocarbon gas between a specified range of tempera¬ 
ture, the gas is caused to combine with the paraffins, producing a fuel having a 
higher vapour tension than the original paraffin. Patents 104,330, 106,256, 
107,217, and 111,933 also deal with the admixture of gas with hydrocarbons. 
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No. 112,741 is a claim for the use of alcohol saturated with acetylene as a 
suitable fuel for motor-car engines. Alcohol is distilled, and the vapour mixed 
with acetylene gas and the mixed vapours condensed. It is claimed that this 
gives a good saturation with the gas. 

The extraordinary tendency which the specification 111,933 * indicates of 
hydrogen or hydrocarbon gases tending to combine with saturated and inert 
chemical bodies in the cold is made use of more fully in patent 119,066. Bodies 
such as petroleum, resin oils, etc., are subjected to a pressure in the cold in the 
presence of such bodies as hydrogen, coal-gas, pintsch gas, and indeed, at one 
stage at a temperature of 15° below zero, acetylene is introduced at a pressure of 
12 atmospheres, and thereafter the pressure is removed. Either the gas is present 
as a supersaturated solution, or it has entered into combination, that is, if it 
remains in the liquid. 

The patentee of 120,792 claims saturating alcohol with acetylene by bubbling 
the gas through the liquid, and claiins the addition of 1 per cent, of acrolein as a 
denaturant. This later addition would appear to be the novelty in this invention. 

Risks involved ,—In connexion with the. above described patents, it is inte¬ 
resting to note that the use of such gases as acetylene merely mechanically dis¬ 
solved in stable liquid fuels was seriously considered by the Inter-Departmental 
Committee on the Production and Utilization of Alcohol for Power Purposes. It 
was considered that the danger attached to the use of such solutions was too great, 
as a mechanically-dissolved gas is given off very readil}’, and would make the 
storage and handling of such liquids exceedingly dangerous. 

General .—We have seen that patents have been granted for admixture of 
bodies which eveiy chemist knows will mix, and which every engineer knows will 
drive an internal-combustion engine. Between the years 1900 and 1910,1 tried 
all sorts of mixtures of fuels, including petrols, paraffins, benzol, light solvent 
naphtha, methylated spirits, and ether. Many of the patents which have been 
referred to are certainly not inventions or discoveries. They are granted, I sup¬ 
pose, because the patent records of the past fifty years cannot show that 
anything of the sort has previously been patented. It is public knowledge to 
anyone skilled in the art in question that such liquids as paraffin, petrol, benzol, 
alcohol, ether, acetone, will either mix in any proportion, or in restricted propor¬ 
tions, and that by admixture for example of petrol with benzol a certain amount 
of alcohol can be caused to dissolve in the mixture which would not dissolve in 
the petrol alone. It is equally common knowledge to chemists and engineers that 
any admixture of two or more volatile fuel bodies will result in a third substance 
also capable of being used as fuel. 

It is not my intention to express any pronounced opinion upon any of the 
specifications; but it is surely time that the Patent OfiBce ceased to grant patents 
for admixtures of every conceivable burnable organic liquid which might possibly 
be used as a motor-fuel. We shall no doubt be having in the near future patent 
applications for admixtures of benzol and petrol though they have been used and 
sold for years, and with like certainty we shall have alcohol in admixture with 
benzol and petrol with and without ether, and the possible utilization of acetone 
will also be claimed. The fact, of course, is that any admixture of liquid hydro¬ 
carbon which can be vaporized by the modern carburetter, or volatilized by means 
of some form of pre-heater, such as is used in a paraffin carburetter, can be 
employed as a motor-fuel, and improvements in carbui*etters will continue to be 
made which will allow of the less volatile products being used in increasingly 
large quantities. It is a distinct danger alike to the motor user, the motor manu¬ 
facturer, and the general community that such patents should be granted. 
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Sugax : A Simple Treatise on Beet Sugar Manufacture. By Allen B. Kahn. 
Third Edition revised by Le Eoy S. Weatherby. (U.S. Sugar Publica¬ 
tions Oo., 108, West Second Street, Los Angeles, Cal. U.S.A.) 1920. 
Price: $1‘60, net. 

This is a booklet of 56 pages dealing in an elementary way with the subject 
of sugar and its manufacture from the beet. It opens with a brief discussion of 
the chemical composition of sugar, and its value as an article of food; and in these 
chapters the authors treat very fairly the question of cane va, beet sugar, quoting 
two recently published articles by recognized authorities^ in support of their 
views. A description of “ the making of sugar” follows, after which the reader 
is taken a “ tour of a complete sugar plant.” There is a chapter defining a number 
of the technical terms in common use, and an explanation of some of the formulae 
applied in chemical control, while two diagrams show the various stages followed 
in American houses, producing white granulated with the recovery of the sugar 
remaining in the molasses by the Steffen process. This small treatiso of Messrs. 
Kahn and Weatherby should prove of value to the general reader desiring to acquire 
some insight into the beet sugar industry. It is written in simple language, and 
obviously the authors have taken a good deal of care in stating the salient facts 
clearly, concisely and accurately. 


Efidcient Boiler Management. Chas. F. Wade, A.M.l.E.E. (Longmans, Green 
& Co., London and New York) 1920. Price : 128. 6d., net. 

A number of books have been published dealing with boilers and their access¬ 
ories ; while there also exist excellent treatises upon the chemistry of combustion, 
and the analysis of fuel gases. Neither of these classes of literai\ire, however, 
deals to any extent with the practical application of the scientific principles of 
boiler and furnace management, and it is with the object of filling this gap that 
this book has been written. It discusses in their proper sequence the elementary 
scientific principles underlying steam raising, and devotes particular attention to 
the practical application of these principles, so as to obtain the most efficient 
results. Among the chapters of special interest may be mentioned that dealing 
with the performance of boilers, in which directions are given for carrying out a 
boiler test, and for tabulating and interpreting the data obtained ; that discussing 
the examination of a boiler installation for defects and losses ; and lastly that 
considering in general terms the organization and equipment of a modern boiler 
plant. A book such as this, which throughout reflects considerable practical 
experience, should be appreciated hy sugar factory engineers. 


Industrial Alcohol. By W. E. Cross. Bulletin No. 10, Department of Indus¬ 
trial Investigation, University of Tucum&n, Argentina. 1920. 

Dr. Oboss’ 84-page pamphlet in Spanish contains a considerable amount of 
valuable information dealing with the question of the production and application 
of industrial alcohol. He has collected a quantity of data relating to the manu¬ 
facture and denaturing of spirit which should prove of particular interest to those 
who at the present time are studying this important question; and one may express 
regret that the booklet is not available in English, in order that the results of 
his investigations on the matter might be available to a larger circle of readers. 


Some Lepidopterous Pests New to Sugar Cane in Queensland. Edmund 
Jarvis. Bulletin No. 9, Division of Entomology; Bureau of Sugar 
Experiment Stations, Queensland. 

These notes record the presence in North Queensland cane fields of a few 
Lepidoptera not included in Bulletin No. 3 of the Division of Entomology, 

1191S, 227, ei». 
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Brisbaue, these being as follows : Cirphia (oreyi Dnp. ; Moda fruyalia F. ; 
Melanitia leda Linn. ; Padraona hypomoJoma Lower ; “ Bag-moth/* Anthela acuta 
Walker; and Ophiuaa melicerU Dinry. In addition to describing the early life stages, 
a list is given of a number of Lepidoptera allied to those under consideration that 
affect cane elsewhere, among which is mentioned the “ Pink Borer,’* considered by 
D’Emmerez db Charmoy the most harmful borer in Mauritius, into which it was 
introduced in cane stalks. About 60 of the 82 species of the Lepidoptera listed by 
Ejroaldy* belong to the Bombylidae, Nootuidae, Pyralidae and Tineidae, the 
remainder being scattered among 11 other families ; but comparatively recently 
10 Australian species have been listed, while possibly an additional 30 might 
easily find a place in the fauna of cane fields. In all probability the total number 
of moths and butterflies at present recorded as associated prejudicially with cane 
will be found to fall little short of 100 species. 

(1) Soil Alkali. F. S. Harris. Circular No. 41. (2) A Study of Methods of 

determining Soil Alkali. D. W. Pittman. Bulletin No. 170. Utah 
Agricultural College Experiment Station, Logan, Utah. 1920. 


We have received a copy of Messrs. Henry Tate & Sons Ltd’s now familiar 
coloured Chart showing the imports of refined and raw sugar into the United 
Kingdom ; total of all kinds, and proportion of refined each year; the import per 
head each year; the lowest and highest prices of Tates’ Cubes duty paid, and 88 
per cent. Beetroot f.o.b. and cane raw sugar; and alterations in duties. During 
1919 Tates’ Cubes touched 72s. per cwt. The Customs scale of duty on sugars 
entering the U.K. is given very conveniently, showing the changes since the duty 
was re-imposed in 1901 ; and there is a short table showing important dates in the 
recent history of the British sugar industry. We under^tand that a copy will be 
sent gratis on application to Messrs. Henry Tate & Sons, Ltd., Mincing Lane, 
London, or Exchange Place, Liverpool. 


American Commerce Reports." 

Thk Hongkong Sugar Trade. 

For the first time in a good many years Hongkong imported refined sugar in 
material quantities during 1919. The sugar situation during the whole of the year 
was exceptional. The high prices ruling in producing centres led Chinese buyers 
in the colony in the earlier months of the year to hold off for lower prices, ^^’hen, 
as the season developed, it appeared that still higher prices were to he anticipated 
there was a wave of wild speculation of sucli a character that, for a time, spot raw 
sugar on the Hongkong market was quoted at higher prices than refined sugar could 
then be purchased for. 

The Hongkong refineries handled a smaller volume of sugar than usual but 
handled what they did under very profitable and satisfactory conditions. A con¬ 
siderable share of the refined product was sent to Europe, the Near East, and India, 
with the result that the current shortage was felt all the more in the China trade. 
Nevertheless on the year’s trading China as usual took the immensely larger portion 
of the colony’s output of refined sugar as well as of raw sugar. 

The total inports of sugar during the year are placed at 403,733 short tons, 
cximpared with imports of 485,630 short tons in 1918. As in the previous year Java 
furnished the larger portion. The imports from the Philippines w^ere smaller in 1919 

^ Bulletin No. 8, DivlBion of Entomology, Hawaii, 1909. 

’Called from “Commerce Reports,” published by the Department of Commerce, Washing¬ 
ton. In many oases these are abbreviated here. 
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than in 1918, the demand for Philippine sugar from the United States taking 
Philippine stocks out of the market here. The imports in detail for the two years 


were as follows : 

1918 


1919 


Imported from — Raw. 

Candied 

Refined. and 

Molasses. 

"SiKVt. 

Refined. 

Candied 

and 

Molasses. 

Short tong. 

Short tong. Short tons. 

Short tons. 

Short tons. 

Short tons. 

Dutch Eist Indies ..338,376 


282,444 

11,792 .. 

a 11,657 

Philippine Islands .. 96,172 
China . 24,882 

.. — .. a2l8 

56,745 

18,9*20 

• • • * 

• » • e 

.Mi. 

Indo-China .. 1,320 

• • •. ““ • • 

9,865 

.. — .. 

— 

Straits Settlements .. 13,270 

i h 10,904 .. 
•* •• 1 a239 ., 

1 3,251 

624 .. 

5 6,803 

Other countries .... 149, 


1,142 

356 .. 

<2 134 

Total .. ..474,169 

.. 11,361 

372,367 

12,772 

18,594 


a Molasses. 6 Candied. 


The exports of refined sugar to Europe during the year were much above those 
of 1918, but were in fact considerably below what had been anticipated. India 
took a larger share of the refined product than heretofore and Egypt and Meso¬ 
potamia were good customers. The exports in detail were as follows : 




1918 


1919 


Expoi*ted to— 

Raw. 

Refined. 

Candied 

and 

Molasses. 

Raw, Refined. 

Candied 

and 

Molasses. 


Short tons. 

Short tons. 

Short tons. 

Short tons. Short tons. 

Short tons. 

China. 

61,826 . 

285,413 .. 

/a 16,332 .. 
\ 54,392 .. 

1 89,424 ..148,460 .. 

f <111,712 

U10.050 

Great Britain 

— 

1,899 .. 

510 

o 

1 


Japan. 

— . 

— .. 

/ a 301 .. 
\ 58 .. 

22,090 .. 9,370.. 

5 477 

India . 

14 . 

25,063 .. 

J — ..28,177.. 


Indo-China .. . 

— 

— 


— .. 2,333.. 

— 

Siberia. 

— 

— 

— 

— .. 1,389 .. 

— 

Near East. 

— 

— 

— 

— .. 6,694.. 

— 

Other Europe 

United States .. 

24 

491 

( a23 .. 

1 510.. 

— ., 3,555 .. 

1 — .. 640 .. 

-- 

Africa. 

— 

8,817 .. 

— 

- . . - 

— 

Central and South ] 
America j 


7,161 .. 

— 


— 

Other Asia .. . 

264 . 

5,861 .. 

a231 .. 


— 

Other countries ... 

2 . 

21 .. 

all .. 

763 .. 435.. 

515 

Total .. . 

62,120 

334,226 

21,318 

112,267 210,169 

23,163 


a Candied. b Molasses. 


The total exports for the year amounted to 350,589 short tons, as compared 
with exports of 417,664 short tons in 1918. Stocks on hand at the end of the year 
were smaller than they have been for a good many years. [Consular Report, April, 
1920]. _ 


At the Cunagiia Central, Cuba, in which double crushers are in use,^ the rate of 
grinding for the entire crop was 129‘6 tons per hour with a maceration of 7*4 per cent. 
The average sucrose extraction was 94*08 per cent, sucrose in the cane, and the normal 
juice extraction, 80*63. The yield was 11*78 and the recovery 91*58 percent. The oil 
and wood consumption figures were 0*25 and 0*52 per cent, cane respectively. 

1919, 406,471. 
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Advantages op the Elbctkification op Cane Mills, particularly in Cura. 

Charles Griffith. South Jifrxmn Sugar Journal^ 1920^ 4, No. 4^ S31-335. 

It has been demonstrated, particularly in Cuba, that power can be generated from a 
large steam turbine, transformed through an electric i!erierator, transmitted to motors, 
and transferred to mechanical work at the driven machine more efficiently than by means 
of a large number of small steam engines and steam pumps. Moreover, motor-driven 
machinery generally costs less ; it can be more advantageously placed; and it is smaller 
and lighter than steam-driven plant. iJect eased amount of steam. —The amount of steam 
required per H.P. m a steam cylinder operating by throttle control or non-expansively 
between the limits of pressure common in sugar mills ranges from 76 to 100 lbs.; whereas 
the amount required by a Curtis steam turbine operating expansively between the same 
pressures is about half the lower figure stated, and can be further decreased by higher 
steam pressures and superheat, to which the steam turbine is eminently suited. Conser¬ 
vative estimates of the radiation of heat in the pipe lines, etc., of a cane mill show that 
the loss from this source alone may accouttt for 20 per cent, of the fuel bill. 

Saving in labour. —In normal times the labour item varied from 4 to 10 per cent, of 
the total cost of the sugar, depending upon the country concerned, and present conditions 
make the reduction of this cost very desirable. After computing the wages chargeable to 
the attendants of steam and electric motor-driven mills respectively, it was estimated that 
in the case of electric plant the labour concerned in manufacturing and maiutename 
would be £8 x>er day less when 1100 hags of sugar (325 lbs. each) were produced per day, 
that is, a reduction of Is. per ton. Actually the force could be reduced by 26 men, and 
this extended also to the cUsrical stafi in the geneial office. Iteduction of supplies. —Electric 
motors and centrifugal pumps consisting only of revolving elements mounted in oil ring 
t} po bearings require a very small amount of oil; and pump packings surrounding the 
rotating shafts last a long time, this condition relating also to the steam turbines and 
generators in the power-house, which have a similar oiling system. On the other hand, 
in the steam-driven mill the oil luns from the bearings or is curried off by the exhaust 
steam, thus becoming a source of trouble, cither by collecting on the engine, the pump, 
or the floor, or else by being carried into the steam-heated coils and calandna. In an 
electrically-driven mill, the oil returns to the oil wells of the pump and motor bearings, 
and is once more used on the shafts, so that it lubricates over and over again. Exhaust 
steam is entirely free from oil. Oil, grease, packing, waste, pipe coverings, and the 
replaceinont of worn parts in a steam-driven mill may cost 2s. 4d. per ton of sugar; 
whcjrcas in an elecrically-driven factory at least one-third of this is saved. 

Greater continuitg of set vice. —Electric drive has won the reputation of being the 
Tnr>re reliable means of power application, and there are many cases of continuous opera¬ 
tion of electric motors for periods of several years without a shut-down. In a cane mill 
the majority of interruptions are from slipping of the rolls and repairs necessary to the 
st(*am engines and steam pumps. By electric motor-drive the shut-down periods due to 
slipping can be practically eliminated through the indications of the power meters of the 
individual motors, and by a re-adjustment of the relative speeds of adjacent sets of rolls 
they can be made to take their proper division of the load, thus preventing slipping. 
Cheaper pumping of fresh water. —The unit cost of water at an electrically-driven mill is 
low owing to the decreased cost of pumping, in comparison with the usual conditions 
obthining in the case of the steam-driven plant. No boiler plant is required at the pump¬ 
ing station, as the power can be transmitted over line from the mill. Economy tn the 
repair shops. —While machine shops are commonly located in the mill building, the car¬ 
penter shops are usually in a separate building, having its own boiler plant. Under 
electric drive the power expenses of both shops are decreased ; tools can be started up at 
any time; and power is consumed only while they are in operation. 


* This Review is copyright, and no part of it may be reproduced without pcnuission.— 
<Eaiior, ].S.,L) 
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In the case of fuel, labour, supplies, and repairs, it is possible fairly accurately to 
determine the money value of the economies effected by the adoption of olecttlc 
drive in respect of these items ; but in regard to other sources of saving, such as increased 
yield, shut-downs, pumping supply water, certain assumptions must be made. Other 
possible sources of economy, moreover, concerned with the repair shops, transport, and 
administration, depend so much on local conditions that it is not feasible to appraise them. 
Below is given a table summarizing the various items on a basis of the average Cuban 
mill producing 102 tons of sugar per day, or 16,901 tons in a crop of 166 days. If only 
the interest on the added investment is considered, the net saving per year increases the 
net profits by a large amount. It will be seen that the average savings (which are stated 
in £ sterling) are such as to pay for the cost of changing over an existing mill in a very 
short time. 


Fuel (additional to bagasse) .. 

Steam. 

. 2,486 

Electuic. 

Saving. 
.. 2,486 

Labour (manufacturing). 

8,944 

.. 8,229 

715 

Supplies. 

1,864 

.. 1,226 

.. 629 

Repairs. 

6,666 

.. 6,367 

298 

Shut-down (labour). 

123 

— 

123 

Water supply (and miscellaneous) .. 

475 

.. 

476 

Increased yield (maceration) .. 


.. 

£4,726 
.. 6,625 

Total reduction per year .. 

. 

.. £11,360 

Reduced cost, per ton sugar ., 

. 


.. 148. 


Two-Maj'Secuite System of Boiling. R. C. Pitcairn. FacU about Sugar, VJiOy lOy 
No. rjy 230-2S1. 

A method of boiling, in which two massecuitos are handled, which has boon adopted 
in Hawaii in a 1000-ton plant, is outlined. The purity of the first is hi ought to 72 to 73®, 
so as to yield a good 96® sugar (requiring only a little water to give this polarization), 
w'hile the purity of the resulting molasses is 48 to 60®. In boiling the low-grade pan, the 
proportions of molasses and melted sugar, or of molasses and syrup, are so adjusted to 
give a rnassecuite having a purity of about 60®, from which it is possible to obtain molasses 
having about 30® purity. It is often desirable to boil a low-grade s€*ed massocuite, parts of 
which can be used as footing for another low-grade pan. This can be built up and com¬ 
pleted by the addition of molasses, in which case the low-grade seed rnassecuite can be 
formed at 52 to 54° purity, or even higher, additional molasses being usisd to complete the 
rnassecuite and reduce the purity tq about 60®. After the first footing has become con¬ 
centrated to a point at which the crystals begin to appear (or just befon.' this point), the 
steam is shut off, when the grain immediately appears. The rnassecuite will keep in 
motion for about three hours, during which time it slowly cools, and the grain grow'S 
evenly. The crystals are then further enlarged by starting the steam to put the masse- 
cuito into motion, and drawing in sufficient water to change the concentration of the 
mother-liquor and its relationship to the crystals. After the crystals assume the required 
size (either with or preferablj’^ w’ithout the use of water), the pan can bo built up by 
intermittent feeds of water and molasses together, the grain continuing to grow till the 
pan is full. Regarding the temperature to be carried, 140®8'. (60°C.) is considered desir¬ 
able, cooling slowly to 130®F. (54°C.) before dropping; and if crystallizers are in operation, 
the concentration should be brought to a heavy density, say 98-99° Brix. After machining, 
a molasses of 30° should bo obtained. This sugar can be used as seed or remelt as desired; 
if as seed for the 96® sugar, a sufficient quantity is taken into the high-grade pan, built 
up with the necessary amount of remelt and syrup to give a rnassecuite having a purity of 
72 to 73® and dropped at 93 to 94° Brix.* 


See also l.S.J.y 1919, 88-89. 
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The “Victor’* Canb Gutter and Topper. Anon. South African Sugar Journal, 
mo, 4, iVb. 115-117. 

It conaistB of a light type of caterpillar tractor e, the engine of which besides i)ro- 
pelling the whole apparatus also drives the two cutting saws a and the topping circular 
knife f. These circular saws are driven by two flexible shafts, and always adjust them¬ 
selves automatically to the contour of the ground The depth of cut of the saws is 
regulated by the trend of the tractor, so that should it work in soft soil, and sink, say, 
Jin , the saws would cut just below the level of the ground, and in hard soil right 
on the level ground. In the case of an obstruction in the field, such as a large stone, 
the driver of the tractor can at any time raise the two saws. Protruding in front of the 
knives are two endless revolving chains to which are attached steel hooks, and any cano 
lying down is picked up by this means and drawn towards the saws. 


I-, 



After the cano has been cut, it travels upward on the elevator c, and during its 
course is trashed by means of revohing steel brushes. When it arrives at the top, it is 
deposited in the trough d. When Ibis trough is full, it is tipped into a vertical posiiitn 
(as shown in dotted outline), so that the tops of tlie cane arc lowermost. By means of 
many experiments, it was proved that the tops bend over at the junction of the “ glucose 
and sucrose portions” of the cano. All the stalks thus become level, and are cut through 
hy the topping knife /, which can he raised or lowered to any desit ed position, an 
operation that requires no skill and can be done by a native. Lastly, the cane is thrown 
over upon the conveyor g, which passes it to the wsgon in the rear. In this way cane 
can be cut, trashed, topped, and loaded with but two men in attendance. About 2 acres 
per day can be covered, depending uprn the contour of the ground and the speed at which 
the machine can travel. A small company has been formed to enable the inventor to 
improve and exploit his cutter and topper, which, according to Mr. John Mukrav, 
M.I.Mech.E., consulting sugar engineer, is “in advance of anything that has been 
invented.” 


loDOMETRic Method for the Determination op Keducino Sugars. H. van Nouhuijs. 

Af chief voor de Suikerinduetrie in Nederlandaeh-Indxe, 19i*0, 28, No. 17, 501-595. 

In the iodometric method described by Schoohl, * the amount of copper remaining 
in the unreduced Fehling’s solution is determined by adding potassium iodide, acidifying, 
and titrating the liberated iodide with standard thiosulphate. It is now pointed out that 
there is a mistake in the directions given in Tkhvooken and Gbsulios’ “Handbook ” for 
carrying out this method, “the quantity of sulphuric acid stated being too small. It 

1916, 334. “Third edition, page 95>96. 
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should be operated in the following way : 30 grms. of the molasses (or Other product in 
proportionate amount according to the reducing sugars present) are clarified with 26 c.c. 
of 30 per cent, normal lead acetate'solutionf made up to 600 c.c., and filtered ; 100 c.c. of 
the filtrate are treated in a 600 c.c. fiask with sufiicient sodium phosphate solution to 
throw down all the lead and calcium present, made up to the mark, and filtered. Now 
60 c.c. of this clarified liquid and 60 c.c. of Fehling*s solution are boiled together in an 
Erlenmeyer flask in the manner prescribed by Hbkzfeld, the reaction checked by the 
addition of 100 c.c. of cold water (recently boiled), and the whole cooled; 7*5 grms. of 
potassium iodide and 26 c.c. of 26 per cent, sulphuric acid are successively added, and the 
free iodine immediately titrated with N/10 thiosulphate. At the same time a blank deter¬ 
mination is made, using 60 c.o. of Fehling's solution without the addition of any sugar, 
the difference between the two titrations in c.c. of N/10 thio multiplied by 6*3 giving the 
mgrm. of copper (Cu) separated in the form of cuprous oxide, from which figure the 
percentage of reducing sugars is calculated. This method was carefully compared by 
the author with that in which the cuprous oxide precipitated is filtered o£E, dissolved in 
an acidified solution of a ferric salt, and the ferrous salt formed titrated against standard 
permanganate.^ Probably the results obtained by the iodometric procedure are a little 
too low ; but it is a rapid method, and very convenient in practice. 

Dbmcacy op the a-NAPHTHOL Test for the Presence of Svcuosb in Waste Waters. 

M. Kauffman^ Archief voor de Suikerindnatrie in Nederlandnch^lndu y 1920^ 

28, No. 15, 615-619. 

It is generally recognized that a-naphthol is a most useful reagent for ascertaining 
whether sucrose be present in the waters draining from juice-heaters, evaporators, pan 
coils, and condensers. It is pointed out, however, that the indication that may be given 
by the manner of applying it known as the ring test, may not always be reliable, for it 
has been repeatedly observed in different factories that it failed to indicate the presence of 
sucrose in the waste waters when it was known that a certain amount of entrainment had 
taken place. Generally this test is carried out in the following way, though a large num¬ 
ber of modifications, in which the proportions and the manner of mixing are varied, have 
been described^ : 2 c.c. of the water (after filtering, if necessary) contained in a test-tube 
are mixed with a couple of drops of a solution of ot-nnphthol in 96 per cent, alcohol, and 
2 c.c. of concentrated sulphuric acid (chemically pure) are.carefully poured down the side 
of the tube without allowing it to mix with the liquid, so that the acid owing to its greater 
gravity forms a layer beneath. If sucrose (or invert sugar) be present, a colouied zone 
forms at the point of contact between the two liquids. Another modification of this tost 
is that known by the name of Skarblom,® according to which a test-tube (80 X 10 mm. ; 
about 3J X i in.) is filled with the water, then emptied, the drop of water left sufficing ; 
then 1 or 2 drops of a 4 per cent, alcoholic solution of a-naphthol, and ,16 to 20 drops of 
concentrated sulphuric acid, are added to the test-tube and^shaken together. If a violet 
colour forms within 36 seconds, sugar is present in the water examined. A comparision 
of these two modifications was made, using a series of sugar solutions the content of which 
varied from 0*0005 to 0*05, and the following were some of the indications obtained : 


Concentration. 0*05 

0*03 

0*016 

0*006 

0*00126 

0*00()5 

Ring reaction. Very 
distinct. 

Skarblom 

Fairly 

distinct. 

None 

None 

None 

None 

reaction. Very 

distinct 

Very 

distinct 

Distinct 

Distinct 

Faint 

Very 

faint. 


It is clear from these results that the Skarblom modification is considerably more 
sensitive than the ring reaction. In fact, the latter failed to indicate in the case of con¬ 
centrations of 0*010 and 0*016, which would mean appreciable ** unknown losses ** under 
1 See f.Sf.J., 1916, 2 : 3 a; 1919, 854. 

»IHe dentsche Zuckerindvsirie, 18, 684'; 17, 6.37. Monatshefte fur Chemie, 7, 198. 

» Csntralblait far die Zuckerinduatrie, 1903-1904, 163. Die deuUche Zuckerinduatrie, 17, 419. 
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average working conditions. Begarding the factors that control the delicacy of the ring 
reaction, it would appear that the intensity of the zone of colour is dependent to a large 
extent upon the manner in which the sulphuric acid is added. Thus, it is stated that if in 
the case of a concentration of 0*05 one adds the sulphuric acid very carefully, the ring may 
be only faint; whereas with solutions of much lower sugar content the colour may be very 
distinct if after the addition of the acid the test tube be shaken a little, or allowed to stand 
longer than usual; in other words, the ring test is made more sensitive by more closely 
approaching Ihe conditions obtaining in the Skkrblom reaction. With the purpose of 
ascertaining the effect of non-sugar substances on the sensitiveness of these two tests, 
different organic substances were added to sugar solutions of varying concentration, 
among which were formic, acetic, lactic, citric and oxalic acids, alcohol, acetone, phenol, 
and asparagin, while also tests were made with evaporator condensed water, and the 
distillate from acidified juice ; but in no case could any detrimental effect on the dr-naphthol 
reaction be detected. It is concluded that the ring test must be regarded as unsuitable, 
and that the Skarblom reaction should always be used, if possible as a quantitative deter¬ 
mination, as was in fact suggested by Henui Pellet.* 

DeTEHMINATION of ItEDL’ClNO ScOAKS EY THE VoLt'METIllC PEKMANOANATE MeTHOD. 

T, van der Linden. Archtef voor de Suxkertndustrie ^ederlandseh-Indie^ 1917, 
25, dSO'S27. 

In the volumetric method of determining sugars, sometimes known as Muller's (but 
better as Mohr and Bertrand V), the cuprous oxide is dissolved in a solution of ferric salt 
containing sulphuric acid, and the ferrous salt thus formed determined by means of a 
standard solution of permanganate.^ It has been stated by Schoorl and Keoenbogem^ that 
an erior may arise owing to the oxidation by the air of the acid solution of ferrous sul¬ 
phate, results lower than the truth thus being obtained. Therefore, two series of experi¬ 
ments were made by the author, in which the reducing sugars in 50 c.c. of a clarified 
solution of cane molasses were determined under different conditions. In the first series, 
the cuprous oxide was dissolved in a solution of ferric salt containing sulphuric acid (that 
is, following the ordinary procedure) ; while in the second the solution of the cuprous 
oxide was effected in a neutral solution of a ferric salt, and the sulphuric acid added 
immediately before titration with permanganate. 

No great difference was found between the results of the first and second series, 
though the average of the second was a little higher than the first. If, however, some 
time was allowed to elapse between the addition of the mixture of sulphuric acid and 
ferric salt and the titration with permanganate, the results were distinctly lower, oxida¬ 
tion having apparently taken place. On the other hand, if the cuprous oxide was dissolved 
in an approximately neutral solution of a ferric salt, a delay of 20 min. or so before titrating 
had no efiect, provided the sulphuric acid were added immediately before the addition of 
the permanganate. Consequently, it is recommended that in the method under con¬ 
sideration an unacidified solution of ferric salt (ferric sulphate or ferric alum) be used for 
dissolving the cuprous oxide, the sulphuric acid being added directly before proceeding to 
the titration by means of permanganate. 

Evalvation of Hydrosulphiib. G. Bruhns. Cmtralblatt fur die ZuckerIndustrie, 
mo, 28, No. 21, 44^. 

Hydrosulphite solutions are oxidized with great rapidity by atmospheric oxygen, which 
fact renders Exker's method of titrating a solution of this salt with potassium ferricyanide 
(using ferrous sulphate as indicator^} subject to error, unless of course the solutions have 
previously been boiled to expel dissolved oxygen and the titration is carried out in an 
atmosphere of nitrogen or carbon dioxide.^ Reasonably accurate and reliable results, it is 
stated, are obtained by the following procedure. In a porcelain dish are placed 20 c.c. of 

* I.S.J., 1916,466; also 1916, 139. 1916, 236; 1919, SM. 

> FOb (SO*), -I- Cu, O + H.SO* - 3Fe SO*+2Cu SO*+HbO. * Archief, 1916, 24,1973. 

^ Jiec. trav. chiin. Pays-Bas, 1894, 13, 36. ^ ZeiUch, any. chem., 1905, 168. 
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a standard solution of potassium ferricyanide, containing 80 grms. per litre, and a little 
ferrous sulphate, i.e.t sufficient to form a hlne colloidal solution of TumbuH’s blue, but not 
a precipitate. A slight excess of the powdered hydrosulphite (0'6 to 0*8 grm.) is weighed 
out in a scoop, and the salt carefully dusted into the mixture with gentle stirring until the 
end-point is indicated by the change of colour from blue to bright reddish-yellow. * On 
again weighing the scoop (upon which only a small amount, say 0*1 to 0*2 grm. should bo 
left), the weight of the salt used is obtained, and the percentage result is calculated by 
noting that 174 parts of NaaS 204 are equal to 668*6 of Kg Fe (CN)e ; or in other words 
that 20 c.c. of the ferricyanide solution correspond to 0*4228 grm. of NaoSsO^. The 
accuracy of the method will depend on the skill of the operator in dusting the powder into 
the ferricyanide mixture ; but in the case of hydrosulphite this is said to offer no difficulty 
with a little care and practice. There is a small constant error due to the oxygen dissolved 
in the solution, but this is probably under 0*6 per cent. Some of the results obtained in 
the case of lots of hydrosulphite that had been kept for a time showed 66*1, 68*9, 70*8 and 
78*4 per cent., pointing to the deterioration of the product storage. A freshly made sample 
gave 90*0 per cent. 

PaoDUCTioN OF Alcohol from Mowra (Mohka) Flowers. H, M Morris. Ciiemieal 
Tmde Journal^ 19S0, 66, JVb. 17^4* 

Criticisms of the figures recently published by the Imperial Institute® are offered. In 
the first place, the cost of collecting and drying the fiowers, instead of being about SOs., 
would be at least GOs. per ton. A yield of 90 gallons of 96 per cent, alcohol is excessive, and 
the actual figure from an existing factory over a long period is slightly under 60 gallons per 
ton of flowers. Thus the cost per gallon for materials only would be approximately Is. 
As to the manufacturing cost, this would be about 12 annas per gallon of pure alcohol ; and 
even if by large scale work and more scientific control this'couldbe reduced somewhat, there 
is no hope for producing commercial alcohol at a price to compete with petrol as a motor 
spirit. 

Moreover, the flower is used as a food by the people, and the market price before the 
war was Es 42 per ton, and last year was Us. 150 to Ks. 176 per ton. If the material is 
worth Us. 176 per ton as a food, where is the economy of making alcohol from it, at a yield 
of 60 gallons a ton ? The value of the alcohol exclusive of cost of manufacture would be 
Es. 2*14 per gallon, or at an exchange rate of 2s. to tho rupee, 6b. 9d. per gallon. Even 
taking the pre-war market price of the flower at Es. 42 per ton, the value of raw material 
alone works out at 11 annas, or Is. 4d., per gallon of alcohol. U'here are cheaper and more 
reliable sources of industrial alcohol than this. 


Comparative Cost of Production of Nitrogenous Frutilizrhs, etc., bv Synthetic 
AND Non-Synth STIC Methods. Anon. Chemical Trade Journal^ January 31st, 

mo, m-tS9. 

Evidence dealing with the economics of the established synthetic and non>synthetic 
processes for the production of nitrogenous compounds is summarized in the report of the 
Nitrogen Products Committee in the following salient points and conclusions; (1) The 
market price of a metric ton of combined nitrogen in the United Kingdom prior to the war 
was £66 or £67, that is, for ammonium sulphate or Chile nitrate; (2) synthetic processes 
can produce a metric ton of combined nitrogen at a cost of £20 to £30 ; (3) synthetic pro¬ 
cesses can produce a meti^c ton of concentrated nitric acid for about halt the cost of the 
Chile nitrate retort process; and (4) synthetic processes can produce a metric ton of com¬ 
bined nitrogen ready for the fertilizer market as cyanamide (nitrolim) or ammonium sulphate 
at a cost of about one half the pre-war market price of combined nitrogen in the United 
Kingdom. 

, J. P. O, 

1 Reaction is; Na,SB 04 + 2 KaFe(CN)« - 3 SO, + 2 KnEaFeCCN),. 

® I.8.J., 1930, 383-383. 
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UNITED STATES. 

Rbvivipication op Veobtablb Becolo&izino Carbon, using Sulphites. George 
Blardone, of New Orleans, La., U.S.A. 2,SS7feee, Date of application, 
July 9th, 1917; patented, January 6th, 1920. 

Spent decolorizing carbon is revivified by treating with a solution of a sulphite or 
sulphurous acid. In an experiment, 2 grms. of a carbon which had been employed for a 
considerable time in sugar refining, and had adsorbed pectins and gummy substances, was 
boiled for 30 minutes with 200 c.c. of a 10 per cent, solution of sodium bisulphite to 
effect revivification, and a 2 per cent, solution of sulphurous acid used in the cold also 
gave good results. Any suitable sulphite or bisulphite may be used, and the weight of 
the salt should at least equal that of the carbon. Heat may or may not be applied. 


Manupactuuf. op Dextuin, and other modified Starch Products. H. C. Core. 
ltSS5fl6S. Date of filing, June 2l8t, 1919; patented, March 30th, 1920. 

A process of making dextrin is described, consisting in adding to a quantity of starch 
a suitable amount of acidulated water together with a small proportion of dextrin to act as 
binder, this mixture being formed into an open mass, dried, and dextrinized with a 
current of warm air. 


Removal op Scale from Evaporators, Vacuum Pans, and Juice Heaters, using a 
Solution of Sulphurous Acid. Edward //. Man, of New Orleans, U.S.A. 
1^826^280. Date of filing, November 23rd, 1917 ; patented, December 30th, 
1919. 

A solution of sulphurous acid is allowed to remain in the vessel overnight, when it 
will be found that the scale has become so softened that it may easily be removed by 
scraping or brushing, This reagent is stated to be more effective and more economical 
than caustic soda or hydrochloric (muriatic) acid. In a factory producing 600 tons of sugar 
in 24 hours, the sulphui dioxide necessary for making the solution may be obtained by the 
burning of only 8 lbs. of sulphur daily. 


Filter-Press with Means for determining the Thickness of the Cake. Ernest J, 
Sweetland, of Montclair, New Jersey, U.S.A. 1,818^929. Date of application, 
February 2nd, 1917 ; patented, August 26th, 1919. (Five figures). 

When using filters of the leaf type, as claimed in a previous specification,9 it is 
extremely important to be able to determine the thickness of the cake under formation, so 
that the attendant may discontinue the supply leaving a suitable space between adjacent 
filter-loaves which is not so solidly filled with cake as to make it practically impossible 
to wash evenly and efliciontly. A device has therefore been invented to indicate visibly or 
audibly when the thickness of the cake reaches a critical dimension. Claim is made for 
** the combination with a filter comprising a casing and a filter element mounted in said 
casing, of means for testing the thickness of filter cake forming upon said filter element, 
including a rod extending into the filter casing, a laterally projecting arm connected to 
said rod within the filter casing and adapted to engage the surface of the cake formed on 
the filter element, and also of means for longitudinally adjusting said rod and a seal e 
carried by said rod exteriorly of the filter casing for indicating the distance of the said 
laterally projecting arm from the filter element.** 


^ Copies of specifications of patents with Uieir drawings can be obtained on application 
to tlie following(United Kingdom: Patent Office, SalesIBranch, 36, Southampton Buildings, 
Oiianceiy Lane, l 4 ondon, W.C.3 (price, is. each). United Slatet: Commissioner of Patents, 
Washington, D C. (price 10 cents each). France: LTmprimerie Rationale. 87, rue VieiUe dv 
Temple, Paris (price, 3fr. 4^ each). 

* United States Patent, 1,083,306 ; and United Kingdom Patent, 9019 of 1914, 1916,388. 
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£xtka.ctzon op Suoau prom Desiccated Bbfts. George H. Benjamin^ of New York, 
U.S.A. lyS19y3^0, Date of filing, April 6th, 1916; patented, October 21st, 
1919. (Three figures.) 

In a previous patent,* the inventor has protected a process of desiccating beets for 
the production of a material that may be stored for a length of time. In the present 
specification a method is described for the extraction of the sugar from this dried product 
the various steps of which are as follows:—(1) Adding water at 158®F. (70®C.) to the 
dried cossettes to cause endosmosis of the water; (2) circulating the liquid to eflFect 
extraction of the sugar; (3) defecating with a substance as mono-calcium phosphate; 
(4) filtering to remove insoluble matters; and lastly (6) delivering to a tank from which 
the juice may be fed to the multiple efibct evaporator. Apparatus is described for 
carrying out these several operations. 

Rotary Disc Filter, Making Provision for Drying the Cakes. Orange Salis^ 
buryy of Salt Lake City, Utah, U.S.A. 1^330^444' August 29th, 1917 ; April 
13th, 1920. (Four figures.) 

Heat is applied to the cake in attu and the heating elements may be electrically or 
steam-heated segments placed adjacent. Alternatively, heated air is passed through the 
cake while still on the filtering medium. 

Beet Puller. Wilhelm Schmidt, of Monroe, Washington 1,340,796, April l&th, 
1919; May 18th, 1920. __ 

Juice or Syrup Filtering Appahati s. Aurelio Azpiazu, of Ilabana. Cuba. 1,332,877. 
October 14th, 1918 ; March 9th, 1920. (Seven figures.) 

It comprises a series of conical filtering surfacoH of wire screen arranged one above 
the other so that the juice or syrup falls from an upper service upon the next lower one, 
suitable channels being provided for discharging the filtered liquid from the apparatus. 
Means are also provided for easily cleansing the surfaces ; while the apparatus is divided 
into sections which can conveniently be taken apart. 

Filter-Press for Extracting Butter from Cocoa Liguor. Alonzo L, Bausman, 
of Chicopee, Mass., U.S.A. (National Equipment Co., of Springfield, Mass., 
U.S.A.). 1,331,453. October 2nd, 1918; February 17th, 1920. (Five figures.) 

Device for Stripping Cane, etc. James W. Swayngim, of East Laport, North 
Carolina, U.S.A. 1,311,101. August 22nd, 1918; July 29th, 1919. (Foui 
figures.) 

An appliance is described by means of which the leaves may bo stripped from cane or 
sorghum stalks by drawing them (by hand) through a hole, formed by slides controlled by 
springs. _ _ 

Cane Mill. Judson Buchanan, of Chattanooga, Tennessee, U.S.A. 1,309,015. 
October Slst, 1916; July 8th, 1919. (Seven figures.) 

The invention relates to a vertical 3-roller mill (presumably cattle-driven), in which 
the contour of one of the rolls is modified so as to more efiectively grasp and crush the 
stalks. 

Screen for Centrifugal Machines. Hans L, Jorgensen, of Chicago (assignor to the 
Harrington & King Perforating Co., of Chicago, U.S.A.) 1,333,719. July 
28th, 1919; March 16th, 1920. (Six figures ) 

Claim is made for a screen or lining for centrifugals comprising a perforated sheet 
bent with one end lapped over the other, one of said ends having circumferentially 
elongated apertures and the other end having lugs cut from the area of the sheet, extend¬ 
ing through the respective apertures, the width of each lug being less than the length of 
its aperture to allow the circumferential play of the overlapped ends.** 

1 U S. Patent, 1.307,840; I . S . J ., 1918, 146." 
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CowDENSBR System and Vacuum Pump. John F. Graces assignor to Worthington 
Pump and Machinery Corporation, of Virginia, U.8.A. 1,340,165. May 
26th, 1919 ; May I8th, 1920. 


UNITED KINGDOM. 

Tubular Heating Sybikm eoh Vacuum Pans. Fawcett, Preston & Co., Ltd., of 
Liverpool (coinmunicattjd by Herbert W. Pay/or, of Phoenix, Mauritiu»). 140,63b 
{11,04^). May 3rd, 1919 ; complete accepted, April Ist, 1920. (Two figures ) 

It is the purpose of this invention to provide improvements in connexion with the 
tubular heating appaiatus of vacuum pans, by which the construction is simplified and 
cheapened, and the efficiency so increased that a smaller quantity of surface is required for 
the necessary heating. Referring to the figures, the heating apparatus is seen to comprise 

a series of tubes 4 connected to two headers 
5, 5^ in the bottom of the pan or vessel I, 
the steam being caused to circulate to and 
fro between' the headers by the tubes both 
on the right and left hand sides by means of 
partition 7 arranged in the headers. The 
tubes 4 preferably segmental in shape, 
tho inner ones extending through a semi¬ 
circle, and the outer ones through a quarter 
of a ciicle, being connected to tho headers 
at one end and to an intermediate divided 
socket-fitting 9 at the outer end. The 
headers are formed in halves bolted together, 
and are supported in the pan at one point by 
the connexion between the inlet header 5 
and the inside of the pan, and at other points 
by means of pivoted suspension links 10 
which allow for expansion of the tubes. In 
the constriiction shown, the steam is admitted to the header 5 through an inlet 6 and 
passes by means of the four uppermost tubes on each side to the header 5', thence by the 
next four lower tubes back to the inlet header, and so on, finally passing to the outlet 3. 
Drainage apertures 12 are formed in the partition 7 so as to conduct condensed water to 
the outlet 8. 



Filters and Filter-pressJrs. Arthur R. Peck, of Los Angeles, Cal., U.S A. (1) 138,657 
{17.266). Date of application, October 22nd, 1918; complete accepted, February 
19th, 1920. (2) 139,300 {16,240). Date of application, October 22nd, 1918; 

complete accepted, February 23rd, 1920. 


Manufacture of Decolorizing Carbon from Bituminous Shales, etc. Broxburn 
Oil Co., Ltd., and Richard T. Findlater, of Glasgow, Scotland. 133,452 
{16,542). Date of application, October 11th, 1918; complete accepted, October 
13th, 1919. (Two figures.) 

The carbonaceous residue of the distillation of bituminous shales, cannel coal, etc., is 
ground, washed, and digested with sulphuric, hydrochloric, nitric, or hydrofluoric acid. 
It is washed in a filter-press; and the cakes obtained digested with caustic soda. This 
mixture is filtered in a press, and finally washed with water, dilute acid, and again with 
water. Alternatively, the material may be treated with acid as described, then with 
sodium carbonate, lastly with caustic soda. 
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Evaporation with Thsrmo-Compkbssjon. Metallbank u. Metallurgische Oes*, of 
Frankfurt) Germany. (1) 138^871 f3S95). Date of application) February 9th, 
1920; not pet accepted, {2)140,039 (3896), Date of application, February 
9th, 1920 ; not pet aeceptea. 

(1) A single effect apparatus is described in which the vapours generated are compiessed 
and used for heating the liquid in the evaporator.^ 

(2) In evaporating liquids by means of hot compressed vapour, either an extra supply of 
heat is added to the vapour by means of a steam jet, or the uncondensed vapour leaving 
the heating system is returned to the evaporator. 

Filtbk-Prbss with Hydraulic Clamping. Soc» Anon, des Etablissements A. Olier, 
of Puy-de-Dome, France. 138,317 f3l,9S8J. Date of application, December 
19th, 1919 ; complete accepted, March Slst, 1920. (Four figures.) 

According to this invention, the plates of a filter-press are clamped and withdrawn 
by means of a double-acting hydraulic cylinder. 

Starch Prbpahiko Machinery. American Laundry Machinery Co., of Cincinnati, 
Ohio, U.S.A. 135,588 (19,520), Date of application, November 27th, 1918; 
complete accepted, November 27th, 1919. (Fifteen figures.) 

Beet Harvesting Machinh. Harry Kimble and Percival J. Beaumont, of Watford, 
Herts. 139,723 (20,089). Date of application, August 16th, 1919 ; complete 
accepted, March 11th, 1920. ('IVo figures.) 

Drying Confectionery. J, W. Greer, ot Cambridge, Mass., U.S.A. 138,284 {21,660). 
Date of application, September Srd, 1919; complete accepted, February 6th, 1920. 

A machine is described for supporting confectionery while drying. It comprises an 
endless conveyor travelling in a number of horizontal runs ; a series of trays or carriers 
attached to the conveyor ; and means for maintaining the trays in a horizontal position, 
both when travelling along a run and when being transferred from one run to another. 


Manufacture of Glycerin from Sugar Products (Molasses, etc.) Vereinigte 

Chemische Werke Akt.-Ges., of Charlottenburg, Berlin, Germany. 

(1) 138,328 (1974). Date of application, January 2lBt, 1920; not pet accepted ; 

(2) 138,329 (1975). Date of application, January 21 st, 1920; not pet accepted; 

(3) 138,330 (1976). Date of application, January 21st, 1920; nbt pet accepted; 

{^) 138,331 (1977), Date of application, January 2let, 1920; not pet accepted, 

(1) In obtaining glycerin by fermentation of sugars in presence of a substance 
of alkaline reaction as described in the parent specification,^ the alkaline substance 
used is a sulphite, such as normal sodium sulphite, preferably with a hydrosulphito, 
or sulphoxylato, or other sulphur-acid salt that is a strong reducing agent. Materials 
producing a sulphite may be used. (2) In the manufacture of glycerin by fermentation 
of sugar in alkaline liquid as described in the parent specification and in the preceding 
specification, the yeast is purified and re-used, for example by washing in water, followed 
by growth in a dilute acid medium, and gradual neutralization with alkali. (3) In the 
manufacture of glycerin by fermenting sugar in alkaline liquid as described in the parent 
specification and in specification 138,328, the yield is increased by adding to the sodium 
sulphite or other alkaline salt a neutral salt of magnesium, aluminium, or an alkaline earth, 
or a neutral organic salt. Magnesium sulphate and chloride are particularly suitable. A 
33 per cent, yield is given as an example. (4) In the manufacture of glycerin by 
fermenting sugar in a alkaline liquid as described in the parent specification and in speci¬ 
fications 138,323, 138,329, and 138,330, a further addition of sugar, with or without yeast 

1 See also 1,8J., 1920, 68,117. »United Kingdom Patent, 138,099; 1930, 388. 
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and salts, is made when the fennentation has proceeded for some time, and preferably 
when it is at its highest point. Ammonium sulphate and potassium sulphate are given as 
examples of suitable salts in addition to those referred to in the said prior specifications. 

Food Pbeparation containing Stauch. IV. Horlickt of Kacine, Wisconsin, U.S.A. 
140t47B {8S10). Date of application, March 20th, 1920 ; not yet accepted. 

It is made by adding milk to a wort obtained from mixed mashes of potatoes and malt, 
and of wheat, oats, rye, com, or other fiour or corn starch and malt, and drying the pro¬ 
duct in vacuo at 120 to 125° F., or by spraying, or otherwise. 

Filtbr-Pubss Plate. Philip W. Norman and the Aluminium Plant and Vessel 
Co., Ltd., of London. 140^716 (86,868). Date of application, October 27th, 
1919 ; complete accepted, April 1st, 1920. (Five figures.) 

The filtered liquor is discharged from each plate of the filter-press to the common 
outlet passage through a straight drilled duct so inclined that it can be cleaned by the 
insertion of a brush. _ 

Cocoa Manupactuub. L. Alberts, of Zaandam, Holland. 140,708 (22,429). Date of 
application, September 12th, 1919 ; complete accepted, April let, 1920. 

To cool cocoa which has been roasted and ground, in order to preserve its colour and 
prepare it for sifting, it is passed through a rapidly rotating sieve of coarser fabric 
than that to be subsequently used. A sieve of 25 meshes to the sq. cm. is mentioned. 

Material por making Biscuits, Cakes, p.tc. F. J, Smith, of March, Cambridge¬ 
shire. 189,611 (6236). Date of application, March 3rd, 1919; complete 
accepted, March llth, 1920. 

Confectionery Manufacture. P. Norwood, of Ribbleside, Preston, Lancashire. 
140,883 (14^966). Date of application, June 13th, 1919; complete accepted, 
March 26th, 1920. 

A machine is described for coating nuts or other objects by conveying them through 
a molten bath of chocolate. 

Cocoa PrepaRATION. C. M. Wood, of Upper Mountclair, New Jersey, U.S.A. 140,462 ; 
140 , 46 s (8229 ; 8230). Date of application, March 19th, 1920 ; not yet accepted. 

It consists of cocoa and invert sugar syrup, to which flavouring mattei's, nut meats, 
etc., may be added. 

Manufacture of Fertilizer containing Nitrogen and Phosphoric Acid. Norsk 
Hydro-Elektrisk Kvaelstofaktieselskab, of Christiania, Norway. 182,496 
(18,636). Date of application, July 26th, 1919 ;• complete accepted, March 18th, 
1920. 

It has been observed that urea salts are capable (like acids) of reacting upon tricalcium 
phosphate, thus rendering the phosphoric acid soluble and available as a plant nutrient. 
A process is therefore claimed for the manufacture of a fertilizer consisting in mixing 
together in a dry condition 1000 parts of a natural phosphate (us Florida hard rock, Gafsa 
phosphate or apatite) and 1600 to 2400 parts of urea nitrate (produced by acting upon 
cyanamide with nitric acid). It is after this mixture has been distributed on the soil 
that the reaction takes place. 

Preparation of Inulin and Lsvulosb prom Dahlia Roots, etc Arnold Daniel, 
of Charlottenburg, Germany. 109,813 (18,418). Date of application, September 
18tb, 1917; complete accepted, March 4th, 1920. 

In order to separate the non-inulin bodies (as albumenoids) from juices containing this 
carbohydrate, an excess of sodium carbonate or other alkaline substance is added and the 
temperature raised to about 80* C. for 80 to 90 minutes. 
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Watbk-tubb Boilers. Stirling Boiler Co.^ Ltd^, and Henry J. S. Mackayt of 
Westminster, London. 139^426 {S3J88)^ Date of application, September 9th, 
1919 ; complete accepted, March 4th, 1920. 

In the most general types of water-tube boilers, the water has a tendency to *^heap 
up in the steam drum in front of the rear drum, causing priming. In order to overcome 
this disadvantage, it is usual to connect the water-space of the rear or feed-drum with the 
water-space of the steam drum in front of it by circulating tubes; but, while this arrange¬ 
ment prevents the htaping, it has the defect of allowing the hot water of the said drum 
to mix with the colder water of the rear drum, causing a reduction in the head of heat of 
the gases transversing the rear bank of tubes. A reduction in the efficiency of the boiler 
results. In accordance with this invention the admixture of hot and cold waters is avoided 
by providing in the rear or feed drum a partition so arranged as to separate the rear drum 
into two portions, one of which includes the ends of the tubes connecting the water spaces 
of the rear steam drum and the steam drum in front of it and the ends of some of the 
straight tubes of the rear bank. This partition may extend completely across the drum 
or may include only the straight tubes of the rear bank opposite the circulating tubes. 


UNITED KINGDOM COMPLETE SPECIFICATIONS ACCEPTED.^ 

Centrifugal Machine Unloadeus. S. Hepworth Co. 143^900 (14,550). Sep¬ 
tember 4th, 1914. 

Belt Tighteners. Hepworth Co. 143,901 (14,551). September 29th, 1916. 

Centrifugal Linings, 5. S. Hepworth Co. 143,903 (14^553). July 19th, 1918. 
Centrifugal JMachinks. S. S. Hepworlh Co. 143,903 (14,553). October 30th, 1918. 
Yeast Food, W. A. and E. W.Geere. 143,938 (11,394). August 4th, 1917. 

Liquid Fuel. Industrial Alcohol Co. 144,053 (11,418). May 7th, 1919. 

Alcohol Manfuaci uue. A. B. C Rogers and Sir C. H. Bedford. 144^079 (13,338). 
May 27th, 1919. 

Yeast Production. A. Meyer. 144^^44 (38,594). May 31st, 1919. 

Pressure Filters. United Filters Corporation. 144,378 (14,800). May 18th, 1916. 
Boilers. W. Nakagawa. 144,741 (31,081). December 17lh, 1918. 

Machines for Harvesting and Windrowing Cane. H. O. Scranton. 144,904 (18,113). 
July 21st, 1919. 

Centrifugals. G. H. Elmore. 144,979 (3044)' February 6th, 1920. 

Electric Heating Elements. Akt.^Ges, Kummler & Matter. 148,076 (16,314)' 
June 16th, 1919. 

Evaporation or Inspissation or Solutions. G. A. Krause. 145,070 (10,314)' 
January 29th, 1917. 

Suppressing Froth when Boiling Liquids. E. Wirth-Frey and E. Jenny-Henz. 

131,393 (30,169). December 6th, 1918. 

Liquid Meters. A. W. Empson. 144,346 (3087). February 7th, 1919. 

Condensing Apparatus. J. McOustra. 144,413 (7581). March 26th, 1919. 

Filters. E. S. Arrighi. 144,561 (30,675). December 8th, 1919. 

Glycerin Production from Sugar. Vereinigte Chemische Werke Akt.^Ges. 

138,339 (1975). April 22nd, 1916. (Addition to 138,099). 

Evaporation of Syrups. A. Rambaud. 144,531(16,019). June lOlh, 1919. 
Continuous and Systematic Lixiviation. Soc. Gen. d*Evaporation Procedes Prache 
& Bouillon: 144,731 (18,868). April 7th, 1914. 

Decolorizing Liquids. Elektro-Osmose Akt-Ges. 144^737 (15,883). Februaiy 
12th, 1919. 

^ The date given is that of application. 
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Sugar Crops of the World. 

(JVilUtt ^ Gray*8 EsUmat^t of Crop* ic June 2Jlfth^ 1920.) 



Harvesting 

1919-20. 

1918-19. . 

1917-18. 


Period. 

Tons. 

Tons. 

Tons. 

United States—Louisiana. 

....Oct.-Jan. .. 

108,036 

260,802 

217,499 

Porto liico . 

... .Jan.-June .. 

426,631 

362,618 

413,968 

Hawaiian Islands. 

.. ..Nov.-July .. 

607,000 

638,913 

616,036 

West Indies—Virgin Islands .. 


12,000 

9,000 

5,400 

Cuba... .. 

.... Dec.-June .. 

3,660,000 

3,971,776 

3,446,083 

British West Indies—Trinidad. 

... .Jan.-June .. 

66,000 

47,860 

46,266 

Barbados . 


60,000 

80,000 

66,230 

Jamaica. 


60,000 

40,000 

34,300 

Antigua. 

... .Feb.-tluly .. 

16,000 

12,841 

9,409 

St. Kitts . 

... .Feb.-Aug. .. 

11,000 

9,300 

8,846 

Other British West Indies. 

.... Jan.-June ., 

10,000 

10,000 

16,745 

French West Indies—Martinique 

.... Jan.-July .. 

22,000 

10,027 

20,881 

Guadeloupe. 

.... ,, y, .« 

31,000 

26,604 

30,382 

San Domingo . 

....Jan.-June .. 

160,000 

168,309 

127,322 

Haiti. 

....Dec.-June .. 

5,000 

3,300 

.... 

Mexico . 


86,000 

60,000 

40,000 

Central America—Guatemala . 

... .Jan.-June .. 

15,000 

13,441 

22,809 

Other Central America . 


20,000 

16,000 

10,000 

South America— 





Demerara .Oct.-Dec. 

and May-Juno ,. 

90,000 

107,660 

108,181 

Surinam .«... ... 

....Oct.-Jan. .. 

12,000 

8,000 

9,739 

Venezuela, exporti . 

.. . .Oct.-Dec. .. 

18,000 

16,000 

10.751 

Ecuador. 

.... Oct.-Feb. .. 

7,000 

7,000 

8,000 

Peru . 


300,000 

300,000 

253,176 

Argentina. 

....May-Nov. .. 

260,000 

130,266 

87,699 

Brazil . 

....Oct.-Feb. .. 

187,000 

183,079 

148,968 

Total in America . 


6,106,666 

6,870,686 

5,666,669 

Asia—Brit. India (consiiinad locally) 

....Dec.-May .. 

3,001,000 

2,370,000 

3,311,000 

Java (1920-21, 1,460,000). 

Formosa and Japan. 

....May-Nov. .. 

1,336,763 

1,749,408 

1,778,345 

... Nov.-June.. 

300,000 

416,678 

397,618 

Philippine Islands, exports .... 

.. •• 

226,000 

196,289 

216,260 

Total in Asia . 


4,861,763 

4,730,375 

6,703,223 

Australia . 


176,000 

209.863 

324.260 

Fiji Islands . 

.. »» •• 

60.000 

80,000 

70,800 

Total in Australia and Polynesia ., 


236,000 

289,863 

396,060 

Africa—Egypt (consumed locally) . 


90,000 

82,000 

79,460 

Mauritius (1920*21, 300,000) .. 

.... Aug -Jan ., 
.••«. ,, ,, .. 

236,490 

252,770 

226,000 

U6union. 

40,000 

60,000 

60,000 

Natal. 


160,000 

186,000 

106,260 

Mozambique.. 

50,000 

60,000 

60,000 

Tohil in Africa .. 


666,490 

619,770 

611,700 

Europe—Spain. 


3,000 

6,618 

7,039 

Total cane sugar crops . 


11,771,919 

12.017,302 

12,272,681 

Europe—Beet sugar crops. 


2,762,794 

3,698,908 

4,289,206 

United States—Beet sugar crop . 


652,957 

674,892 

682,867 

Canada—Beet sugar crop .... ... 

.Oct.-Dec. ., 

16,600 

22,300 

11,260 

Grand total Cane and Beet Sugar 


16,204,170 

16,418,402 

17,266,004 


Batimated decrease in the world's production •• ^ 1,209,232 
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United Kingdom. 


IMPOB'l’S AND EXPORTS OF SUGAR. 
IMPORTS. 



One Month ending 

Six Months ending 


June soth. 

June 30th. 


1919. 

1930. 

1919. 

1920. 

ITnuefinbd Sugars. 

Tons. 

Tons. 

Tons. 

Tons. 

Bussia. 

.... 

• •. • 

.... 

,, 

Germany .. .. 

.... 

100 


6,780 

Netherlands . 

• • • • 

.... 

1 

.... 

Belgium. 

• • • • 

.... 

.... 

.... 

France . 

• •. * 

.... 

.... 

.... 

Austria-Hungary. 

.... 

.... 

. .. 

.... 

Java . 

25,809 

11,647 

112,862 

11,809 

Philippine Islands . 

• • • • 


.... 

.... 

Cuba . 

86,395 

1 68,125 

328,368 

451,946 

Dutch Guiana. 

73 


1,034 

31 

Hayti and San Domingo .. 

.... 


.... 

.... 

Mexico . 

.... 

! 

.... 

.... 

Peru . 

6,064 

1,867 

27,428 

22,319 

Brazil . 

1,009 

111 

3,426 

6,959 

Mauritius . 

3,465 

161 

97,696 

96,630 

British India . 

.... 

6,676 

.... 

12,761 

Straits Settlements. 

• • • • 


.... 

.... 

British West Indies, British 





G Ilian a & British Honduras 

23,020 

30,291 

62,410 

85,642 

Other Countries . 

6,393 

1,156 

9,087 

16,600 

Total Raw Sugars. 

161,218 

119,124 

642,811 

707,167 

Hbfinki> Sugars. 





Russia . 

.... 

.... 

.... 

• • • • 

Germany ..... 

.... 

.... 

.... 

126 

Netherlands . 

2,133 

16 

2,133 

1,071 

Belgium.. 

983 

692 

1,292 

1,698 

France .. 

6 

7 

22 

10 

Austria-Hungary. 


7 

.... 

123 

Java .... 

3,83i 

.... 

62,713 

7,423 

United States of America .. 

29,172 

6,849 

123,929 1 

81,419 

Argentine Republic. 

.... 

7 

8 

19 

Mauritius . 

1 

.... 

12,667 

.... 

Other Co’untries . 

14,645 

219 

25,807 

7,382 

Total Refined Sugars .. 

60,771 

7,698 

218,661 

99,271 

Molasses . 

6,297 

7,758 

58,663 j 

46,397 

Total Imports . 

207,286 

184,680 

919,686 1 

862,886 1 

EXPORTS. 

British Rkfinrd Sugars. 

Tons. 

Tons. 

Tons. 

Tons. 

Denmark . 



.... 

.... 

Netherlands . 



.... 

1 

Portugal, A zore8,and Madeira 



.... 


Italy . 



.... 

.... 

Canada . 



• • • • 

.... 

Other Ceuntries . 

87 

35 

616 

160 

Forbign & Colonial Sugars. 

87 

35 

615 

161 

Refined and Candy . 

1 

6 

187 

767 

Unrefined . 

1,386 

2,338 

7,084 

3,679 

Yarioiis Mixed in Bond.... 

» • • • 

. * *. 

.... 

• f *. 

Molasses . 

1,132 

666 

1,267 

1,868 

Total Exports. 

2,606 

2,988 

9,068 

6,866 


Weights calculated to the nearest ton. 
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United States. 

fJFilUtt f Gray,) 
(Tons of 2,240 lbs.) 


XVIIB. 

Total lieceipts January 1st to June 24th .... 1,649,182 
Deliveries „ .... 1,649,182 

Meltings by Refiners ,, ,, . .. 1,462,119 

Exports of Refined ,, ,, .... 270,000 

Importers* Stocks, June 23rd . — 

Total Stocks, June 23rd . 52,614 

19)9. 

Total Consumption for twelve mouths .. .. 4,067,671 


1919 

Tons. 

1.564.293 

1.560.293 
1,471,000 

215,000 

4,000 

104,783 

1918. 

3.495,606 


Cuba. 

SlATEMENT OF EXPORTS AND StOOKS OK SUOAH, 1917-1918, 
1918-1919, AND 1919-1920. 

191718 1918-19. 1919-20 

(Tons of 2,240 lbs.) Tons. Tons. Tons. 

Exports. 1,670,806 .. 1,800,023 .. 2,318,966 

Stocks. 1,088,269 .. 1,192,732 .. 661,762 

2,669,066 2,992,766 2.980,71? 

Local Consumption. 61,400 47,000 39,70C 

Receipts at Ports to May 3Ist . 2,710,465 .. 3,039,765 3,020,416 

Hnvann^ May Slst, 1910 J. Guma.-- L. Mrjkh. 


United Kingdom. 


Siatbmknt ok Impokth, Expoins, and Consumption of Si oak fok Six Months 


BNDiNO JuNB 30th, 1913, 1919, 1920. 

Imports. Expoin's (Foreign). 

1913. 1919. 1920. 1913. 1919. 1920 

Tons. Tons Tons. Tons Tons. Tons 

Refined .. ... 429,217 .. 318,5«l 99,271 | 533 .. 187 .. 70; 

Raw . 546,878 .. 642,311 .. 707,167 2,104 .. 7,084 .. 3,571 

Molasses. 75,608 68,663 .. 46,397 181 .. 1,267 .. l,85f 


1,051,403 919,535 852,835 | 2,818 8,538 6,20^ 

HOME CONSUMFITON. 

1913. 1919. 1920. 

Tons. Tons. Tons 

419,641 .. 183,495 .. 111,90< 

35,5,358 .. 404,186 .. 886,761 

60,616 .. 172,679 .. 1.31,441 

15,660 ., 26,357 . 19,081 

19,299 .. 35,905 .. 41,911 


Total .. . 
Um Exports of British Refined 



Refined . 

Refined (in Bond) in the United Kingdom .. .. 

Raw . 

Molasses. 

Molasses, manufactured (in Bond) in United Kingdom .. 
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Sugar Market Report. 


Our last Report was dated 6tb June, 1920. 

There is no change to report in the official prices as fixed by the Royal Commission 
last month. 

Following the issue of a Government order regarding West India Crystallized and 
Grocery Syrups (hitherto deliverable only against domestic and manufacturing vouchers) 
permitting their sale as fiee ” sugars, a steep decline of some Hs. per cwt. immediately 
occurred for Crystallized descriptions, viz., from 154s to about 140s. Syrups and Mus¬ 
covados have become increasingly difficult of sale, owing to the competition of British 
Refiners’ Pieces, values being very irregular and almost nominal. 

The f.o.b. quotation for 96 per cent Cubans stands to-day at about 17 cents as against 
19J cents at the date of our last Report. The confidence displayed some weeks ago has 
given place to feelings of nervousness in regard to the maintenance of prices, even at the 
reduced level now reached. This change of sentiment may be attributed to the growing 
belief that America may prove to have been somewhat hasty in providing for an increased 
consumption (which so far shows no signs of eventuating), coupled with the expectation 
that Cuba may, after all, produce 150,000 to 200,000 tons more than recent lowest estimates. 

Statistical tableaux, compiled by reliable statisticians, show an available supply for 
the United States during the year 1920 of about 4,750,000 tons. This calculation is based 
on a Cuban crop of 3,700,000 tons, but in view of recent advices from the island, the above 
total may be reasonably increased to 4,900,000 tons. In the late Autumn of last year a 
consumption of 5,000,000 tong for 1920 was freely predicted in American sugar circles, 
but these forecasts were made at a time when the Cuban quotation stood in the neigh¬ 
bourhood of 8 cents as against 17 cents to-day. Such estimates appear now extravagarit 
and impossible of attainment; in some quarters it is doubted whether as much us 
4,500,000 tons will be absorbed. I\fe88rs. Willbtt & Gray’s figures of consumption for 
the first half of this year are not yet to hand, but private calculations made up to the end 
of May indicate a reduction of 90,000 tons as against the corresponding period of last 
year. Compared with Messrs. Willett & Gray’s consumption figure for 1919, viz,, 
4,067,000 tons, an increase to 4,500,000 tons would appear a considerable accomplishment. 
Assuming, however, the correctness of the calculation of 1919 consumption made by the 
American Sugar Refining Company, viz., 4,332,000 tons (this figure includes certain 
internal deliveries apparently not reckoned by Messrs. Willett & Gray) an advance to 
4, duo, 000 tons would indicate little more than the normal rate of increase. Bearing in 
mind that the large quantity of sugar represented by American Home and Colonial pro¬ 
duction must necessarily find its market in the United States, and that about 550,000 tofis 
of extraneous sugars, mainly for Autumn delivery, have been actually contracted for 
shipment thither, it would appear that a disappointment in consumption would be to the 
detriment of Cuban imports, and it seems not improbable that Cuba may have to carry 
over a quite important stock at the end of the r;ampaign. 

In Java a heavy decline followed the cessation of American enquiries, the quotation 
for early Autumn deliveries falling from 70 guilders to 58 guilders. This movement was 
succeeded by a recovery to 65 guilders, and to-day Whites for July-August shipment value 
02 guilders, say about 98s. per cwt. f.o.b. As regards the next crop, the price of 50 guilders 
was fixed by the Combine for Whites and 48 guilders for Browns, June shipment, at 
which some business was effected. The Combine are not quoting for July 1921, but 
speculative offers of Whites are in the'market at 48| guilders per picul, equal to about 77s. 
per cwt. f.o.b. So long as the American enquiry dominated the market, European buyers 
were unable to keep pace with the movement, but some revival of Continental demand 
has been noticeable of late, and sales of Whites to Mediterranean and Northern ports have 
been reported at about 106s. per cwt. c.i.f. 

H. H. Hancock & Co, 

10 & 11, Mincing Lane, 

London, E.O. 3, 

8th July, 1920. 
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Notes and Comments. 

Sugar Prices In Great Britain. 

A good deal of fuss has been made in the British press the last two months 
over the clniins of a Mr. Cathns, a gentleman hailing from Inverness, that the 
Royal Ooramission for the Sugar Supply was charging excessive prices for its 
sugar and that he if he were allowed to import it could bring into this country 
3000 tons of sugar a fortnight and sell it at 8d. or 9d. a lb., as compared with the 
price of la. 2d., authorized by the Royal Commission. As at the time Mr. Caienb 
made this claim the Select Committee on National Expenditure was sitting 
investigating analogous matters, they thought it of sufficient importance to warrant 
investigation, inasmuch as Mr. Cairns* claim impugned the ability of the Royal 
Commission and its expert buyers to secure our sugar as cheaply as possible. 
Mr. Cairns was therefore summoned to attend at the House of Commons and 
justify his claim. He was given a careful hearing; he advocated the free impor¬ 
tation of sugar instead of the present system and claimed to he able to import 
90,000 tons of sugar a year and sell it to the wholesale dealers at 8d. per lb. 

The Select Committee have now issued a periodical report, in which they 
mention the result of their investigations with Mr, Cairns. The Government 
policy, they state, is to maintain control so long as there is world shortage of 
supply and the present exceptional instability of markets. “ The Sub-Committee 
does not dispute the possibility of private traders being able to import sugar, hut, 
after weighing the evidence, they doubt whether it would at present he possible to 
put any quantity on the market at a wholesale price of 8d. a pound unless much 
of the sugar were to be of a quality inferior to that now supplied by the Sugar 
Commission. Mr. Cairns himself admitted that the sugar at his disposal ran from 
75 to 95 per cent, polarization, although the polarization of white table sugar as 
at present supplied by the Sugar Commission is 99J per cent. It is important 
that it should be widely known that no licence is required at present in order to 
import, for manufacturing purposes, any sugar of a polarization not exceeding 91 
per cent. The 90,000 tons offered by Mr. Cairns represents only about one 
thirteenth ol the present annual consumption of sugar in this country, and it 
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would only be imported fortnightly in small quantities. It is obyious, therefore^ 
that such a quantity, even if it were of the present standard quality, would not 
materially afEect the wholesale price.” 

This is only what might be expected. It is ridiculous to suppose that the 
expert brokers who buy for the Hoyal Commission and who have all the facilities 
they need for investigating the world market are unable to secure the niition its 
sugar supplies save at an excessive price; or that they can be totally ignorant of 
any supplies of such magnitude as to materially affect the ruling price if imported 
at a lower figure. If anything is clear, it is that our sugar imports, obtained 
under the sogis of the Eoyal Commission and its expert advisers, are in tho 
present condition of the world’s sugar supply better assured of successful purchase 
at a fair price than would any amount of private transactions, such as in normal 
times would be a regular business. In these abnormal days of sugar shortage 
the risks attending private enterprise are too great to be permitted, all the moie 
as it is evident that some of the would-be dealers in sugar are not sufficiently 
acquainted with the technique of the business and are keener on speculation than 
on the legitimate supply of the United Kingdom sugar consumption. For a good 
while yet, it is consequently necessary for the Eoyal Commission to retain the 
reins and continue to control the purchase of the sugar needed in this country. 

It is a pity that so much has been made of this matter in the daily press, 
since there has been in consequence far too general a tendency on the part of thc) 
public to impugn the work of tho Royal Commission, on tho strength of Mr. 
Cairns’ allegations. It is to be hoped that tho result of these investigations on 
the part of the Select Committee will be to reconcile tho public to the knowledge 
that tho Royal Commission are doing the best they can for them within reasonable 
limits, and that it is not their fault that the retail price of sugar is so high. 

It may be added that the report of the Special Committee also contains the 
announcement that British refiners have now obtained additional machinery, and 
their average weekly output of refined shows a substantial advance on the output 
of 1918. This will decrease the necessity^ of having recourse to American refined, 
which, in view of the increased excess of the cost of refining sugar in the United 
States compared with this country, will be all to the good from tho British point 
of view. 

The United States Consumption. 

Messrs. Willett & Gray have just published the figures of consumption of 
sugar in the United States for the six months ending Juno 30th last; these show 
a total of 2,207,428 tons in refined value as compared with 2,120,609 tons for the 
same period in 1919. The six months* consumption this year shows an increase of 
only 86,819 tons, or 4*09 per cent, over the figure of 1919. 

A part of the trade, says our contemporary, has been calculating on an immense 
increase in the consumption this year on account of “ prohibition,” but although 
there has been an increase, its extent has been curtailed to a large degree by high 
prices and the inability at times of sugar buyers to secure delivery, owing to 
railway congestion and strikes. As to the relation of the first six months of 1920 
to the last six months (July-Deoember) Messrs. Willett & Gray point out that 
“ when consumption figures are compiled for the calendar year, it is possible in 
January to arrive at a very accurate result because in most instances that is just 
at the beginning of the new crop season and old crops have been exhausted and 
stocks in all hands from producer to ultimate consumet have run down to a very 
low point in anticipation of new crop sugars (with usual accompanying declining 
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prices). However, in July the reverse is usually the case; sometimes stocks are 
large not only in producers’ hands but in jobbers', manufacturers’ and even in the 
household—buyers anticipating their spring and summer demand, part of which is 
to be consumed after July Ist, but which necessarily must be included as a redners’ 
delivery during the first six months and hence considered consumed during that 
period. For this reason, consumption of sugar during the first half of the year, 
usually is in excess of that of the second half. Therefore, it is not exactly comet 
to take the consumption of the first half year and double it with the expectation of 
having an approximate figure of the consumption for the entire calendar year.” 

From this argument of Messrs. Willett & Gbay it would seem logical to 
assume that the American consumption for the whole of 1920 is not likely to be 
much over 4,000,000 tons, instead of the 4,700,000 tons which a few months ago 
seemed a feasible achievemejit. If so, then the probability of a surplus existing at 
the start of the new Cuban crop is strongly increased, and so are the chances of a 
fall before long in the present abnormal prices. But other views incline to a 
higher figure and 4,500,000 tons is not an impossible maximum. What seems to 
be everywhere agreed is that 4,700,000 tons is no longer attainable. 


Industry in India: a Commission Report on Sugar. 

Wo learn that, after a strenuous period of touring throughout the sugar 
Provinces and a subsequent visit to Java, the Indian Sugar Committee has settled 
down in the cool heights of Simla to write their report. This is a wise move, as 
all who know what India is like at this time of year will agree. Meantime it 
may be of interest to recall the findings of Sir Thomas Holland’s Indian 
Industries Commission of 1916-18 on the sugar industry. The paragraph in the 
rejiort on the sugar cane runs as follows :—“ Turning to the sugar cane, although 
India possesses a larger acreage under this crop than any other country in the 
world, her imports of sugar have grown in recent years with very great rapidity, 
and, before tho war, were exceeded only by those of cotton manufactures. The 
obstacleii in the way of increasing local production lie mainly in the poor type of 
cane and the inferior cultural methods in the principal cane areas, the United 
Provinces, Bihar, Bengal and tho Punjab, and in the very small holdings on 
which tho cane is grown, with the consequent impossibility of securing the 
regular supply requisite for a modern central factory.” 

In a later chapter attention is drawn to tho losses incurred in manufacture:— 
“ Roughly, of the sugar consumed in India, three fourths are grown in the 
country and one fourth is imported. Roughly, also, of that grown in the country 
one third is wasted owing to the inefficiency of the primitive methods of 
extraction. Nearly one half of this loss might easily be avoided, and, if it were, 
the profits of cane cultivation would be greatly increased.” It is noted that under 
favourable conditions sugarcane cultivation is exceedingly profitable, *^but the 
average outturn throughout the country is exceedingly poor.” . . . . “The ryot’s 
difficulties are want of water for irrigation, the strain imposed upon his cattle 
during the cane-crushing season, and lack of capital.” It is estimated that im¬ 
provements in methods of extracting the juice may increase the yield by 10 per 
cent, and better cultivation would add another 20 per cent* This if effected would 
render the country self-supporting. The adoption of power crushing plants would 
cost roughly £30,000,000 and it is considered that this expenditure would be 
justified. Another £50,000,000, the report considers, might be profitably ex¬ 
pended on improving the irrigation and cultivation. These are the basal facts 
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brought out by the Industries Commission, but the way in which these improve¬ 
ments are to be brought about is not made clear. For this we shall have to wait 
for the findings of the Committee now at work. 

South African Sugar Affairs. 

As is known, the sugar production of South Africa has for the last few years 
been sold at prices considerably below the world’s parity for sugars, the retail 
price in the Union having been in fact the lowest for the time being anywhere in 
the world. This has naturally caused considerable discontent amongst the sugar 
producers, who saw their contemporaries in other countries amassing big profits 
while they were tied down to returns which were in their opinion totally inade¬ 
quate to cover the risks of the industry. Protracted discussions and negotiations 
have been proceeding for some time between the representatives of the Natal 
sugar industry and the South African Government, and as a result a new agree¬ 
ment was come to in June for the pricing and control of the sales of sugar within 
the Union. 

For the purposes of the new regulations sugars are to be classified under three 
grades: No. 1 Grade, which shall comprise first quality white and first quality 
yellow sugars only; the producer’s price is not to exceed 41s. per 100 lbs.; the 
wholesale price, 43s. 6d. per 100 lbs.; and the retail price 6Jd. per lb. No. 2 
Grade is to comprise second quality white sugar, and second quality yellow sugars 
only; the prices are respectively not to exceed 378., 398. 6d., and 6d. No. 3 
Grade comprises all other sugars, and the maximum prices are respectively as 
above, 338., 3o8. 6d., and 6Jd. In addition, the price of imported sugar, either 
wholesale or retail, is not to exceed 4Jd. per lb. unless it is submitted for classifi¬ 
cation to the Board of Graders, in which event it may be sold for the price fixed 
for like grades of sugar. 

This new price scale is certainly au improvement on the old one, which allowed 
the producer only £29 fis. per ton, but it is still below the world’s price by a very 
consideiable figure, and the Natal sugar producers are naturally not satisfied. 
Moreover, they have just discovered (as the South African Sugar Jourual points 
out) that while in the past the planters have always boon paid for thoir cane by 
weight, irrespective of what it produces, the new agreement appears open to the 
construction that they are now to be paid according to the proceeds realised on 
account of the increase in price, or on the average of sugars for the whole season, 
a fresh complication being thus introduced which will give rise to further dispute. 
The planters’ representatives on the deputation allege that when they signed the 
agreement, they were under the impression that it stipulated for a fixed payment 
for the cane. The matter may not be of very great moment, but it is causing a 
good deal of irritation, and it will only add to the deteimination of the producers 
to fight for better terms at the earliest moment possible. 

This moment may be expedited by the fact that the sugar industry in Natal 
has been visited just lately by an appalling drought, which is said to be the worst 
experienced for at least 35 years, and has led to the cane dying off at au unprece¬ 
dented rate. This latter contretemps is due to abnormal alternations of heat and 
cold during the growing season culminating in this prolonged drought. Expei t 
opinion inclines to the view that the growers have lost at least half their crops, and 
as the drought had not broken by the middle of June the worstwas not then known. 
The result will be, in any event, a greatly restricted output of sugar. In past 
seasons, the planters have looked to their exports at a higher price to recoup them 
for the moderate returns from the inland sales, but in the coming crop there will 
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be no surplus to export, so discontent with the regulated prices will be bound to 
augment. Last year, 188,000 tons of sugar were manufactured, of which 16,000 
were exported, thus showing an apparent consumption in the Union of 172,000 
tons. But it is ayerred by our contemporary that a large proportion of the suga# 
ostensibly consumed in South Africa was actually exported to other countries in 
the form of jams and preserved fruits. Purchased at £20 per ton, this sugar was 
sold at perhaps double if not treble the price when exported in a preserved form. Now 
that it is assumed by the producers that the supply of sugar from Natal will not sufhce 
for the requirements of the Union, it may be requisite for the Government to take 
steps to ration the available quantity, or the only result will be the necessity of 
importing foreign sugar which would have to be bought at £100 per ton. Prices, 
consequently, are bound to go up still further as some check on consumption. 
Perhaps it would not be a bad thing for South African sugar producers if the con* 
sumer had to endure a spell of £100 sugar, since it might lead to a more 
reasonable price for the indigenous producers. These, we gather, consider that 
they are entitled to sell their products for at least 75 per cent, of the current 
world’s price, and they cannot be blamed for asking for only that fraction. 

The Afiglo-Ceylon and General Estates. 

As an instance of a successful business venture at present day prices, the 
annual report of the Anglo-Ceylon and General Estates, Ltd., makes interesting 
reading. It is true that this firm do not confine their sphere of activity to sugar, 
as they have rubber and other interests in Ceylon; but their Mauritius sugar 
estates are well known, and appear to provide the larger part of the firm’s profits. 
For the year ending last March the Mauritius profits amounted to £107,000 as 
compared with £48,000 in the previous year. In spite of an increased expenditure 
in Mauritius and Ceylon of £189,000, the total profits of the company for the 
year amounted to £194,908, which when added to the balance carried foiward 
from the previous year, showed a total disposable sum of £254,511. Of this £25,000 
went in an interim dividend of 5 per cent., and another 20 per cent, is now 
declared, or 25 per cent, dividend for the year. A sum of £25,000 is placed to the 
reserve and the balance of £105,511 is carried forward, £40,000 of which is ex¬ 
pected to go ill Excess Profits Duty. 

The chairman (Sir Edward Kosling) in presenting his report to the general 
meeting remarked that while before the war their sugar was sold at about £10 per 
ton f.o.b., to-day it was worth nine times that figure. Of course like everything else 
the cost of production had increased enormously; planters’ cane used to fetch 
10s. Gd. per ton, but this year will probably cost between £6 and £7, and in addi¬ 
tion to the increase in the cost of labour and food there is a 50 per cent, rise in 
the rate of exchange. In spite, however, of these increased costs, the prospects 
for the future are distinctly bright; and the directors have during the past season 
refused offers made from more than one quarter to purchase their Mauritius sugar 
interests. 

The Present Positloa of Power Alcohol. 

In view of the importance of investigating the possibilities of alcohol as a fuel, 
a Government Committee was appointed in October, 1918, to consider and report on 
the question. A year ago it issued its Keport in the course of which it recommended 
that an organization should be established by the Government to initiate and 
supervise experimental and practical development work at home and overseas on 


429 



The International Sugar Journal. 


the production and utilization of power alcohol. This recommendation resulted in 
the establishment of a small permanent organization under the Fuel Besearch 
Board, which latter body proceeded (last December) to appoint a Power Alcohol 
investigation Officer in the person of Sir Fkedebio Nathan. He has now 
published a summary of the present position of power alcohol. Primarily, be it 
observed, his standpoint is that of production within the British Empii'e. 

The main sources of alcohol in this country (he observed) are either vegetable 
materials containing starch or sugar, or synthetic processes* But it may be stated 
that the production of alcohol in any considerable quantities from vegetable 
materials grown in the United Kingdom is not economically possible owing to the 
lack of acreage, tho high cost of cultivation and harvesting, and the fact that the 
most suitable raw materials are also important foodstuffs. Alcohol can also be 
produced from the fermentable sugars formed by the hydrolysis of wood cellulose, 
and synthetically from calcium carbide or from the ethylene contained in coke oven 
and coal gas. But none of these processes is commercially feasible in this country 
owing to lack of sufficient raw material or to cost of production. 


Molasses as a Source of Alcohol. 

Considering next production in the Empire, Sir F. Nathan acknowledges 
molasses as the raw material which can be converted into alcohol most cheaply. 
But ho points out that the whole supply of alcohol from the resulting molasses 
from the Empire production of sugar would be no more, at the present day, than 
17 to 18 million gallons of 95 per cent, alcohol, w’horeas the amount of petrol or 
gasolene required during 1920 in this country for internal combustion engines 
is estimated at 250,000,000 gallons. At present home distilleries can turn out as 
much as seven or eight million gallons of molasses alcohol, but in view of the 
present cost of materials and labour and of freight it would hardly be a commercial 
proposition to erect additional distilleries here for that purpose; it would be better 
to convert the molasses into alcohol where it is produced, to use tho alcohol where 
it is made to supplement or replace petrol, and to export the balance. With the 
present increasing output of cane sugar, there should be very considerable quantities 
of molasses available for the manufacturo of power alcohol, and the possibility of 
using these molasses is being brought to the notice of the authorities of the couutrie.< 
concerned. Even in these favourable circumstances however, the quantities of 
power alcohol available from this source must be .... comparatively small, 
and will in the first instances mainly be used in replacement of petrol in the 
neighbourhood of its production.*^ 

Sir F. Nathan touches also on the feasibility of using tropical vegetation 
other than sugar plants as a source of alcohol; but till a cheap and simple process, 
either chemical or bacteriological, is available and could be applied commercially 
on a large scale, which is not at present the case, this source while offering bound¬ 
less possibilities is not practicable. 

The conclusion Sir F. Nathan comes to is that, as at present situated, our 
Imperial sources of alcohol are not of sufficiently great extent to have any marked 
effect on existing uses of fuel, and may not ever be available in sufficiently cheap 
supply to be a serious competitor with them in the United Kingdom. He therefore 
concludes that as iq this country the natural source of heat and power is coal, it is 
to improved methods of utilizing the heat energies of coal that we must look for a 
cheap supply of power. “It is obviously the duty of our engineers to think in 
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terms of coal and its fuel possibilities.’* As the principal products of coal are gas 
and coke, these forms of fuel ought to be used to the fullest extent. 

New Legislative Facilities for Alcohol. 

Fortunately while the Government expert does not hold out much prospect of 
any large substitution of alcohol for existing means of power in this country, the 
Government are not unwilling to facilitate its production and utilization so far as 
is feasible. A section of this year’s Finance Bill provides for the use of a new 
description of methylated spirits to be called “power methylated spirits’* for 
generating mechanical power, and for the payment of the same allowance in respect 
of such methylated spirits as applies to methylated spirits iised for iudustnal pur¬ 
poses—namely, 3d. a proof gallon. It also gives powers to the Board of Customs 
and Excise to make regulations as to the composition and quantity of the denaturant. 
A denaturant will shortly be authorized for power methylated spirits which, it is 
hoped, will reduce to the minimum the cost of denaturating spirits to be used for 
this purpose. Clauses are also being inserted into the Revenue Bill extending 
facilities for the importation and distribution of spirits in bulk, and enabling the 
Board of Customs and Excise to make regulations providing for the use of alcohol 
in generating mechanical power. B}^ this means it is officially hoped that the 
production and use of alcohol for power purposes will be much facilitated and that 
the expense connected with any necessary lestrictions will largely disappear. 

Future Possibilities. ~ ~ 

While it may be the case that the amount of power alcohol available from 
British molasses sources is not great enougli to have any marked effect on the use 
of petroleum spirit in the United Kingdom, it must not be overlooked that the 
quantity is little more than 5 per cent, of the total world’s supply in normal times; 
and wore it possible to utilize the large quantities of molasses at present run to 
waste ill Java and Cuba, there would be available a tonnage of alcohol which 
would certainl}" not be inappreciable. Indeed, the alcohol producible from the 
world’s supply of molasses would more than suffice for the present petrol require¬ 
ments of the United Kingdom. It seems therefore incontestable that evei’ything 
ought to be done to encourage the production commercially of molasses alcohol, 
and the legislative changes mentioned above may do something to assist matters, 
though it remains to be seen whether the inability to make the product duty free 
will not act as a serious bar to the industiy. But once it is rendered possible for 
a demand to arise, that is, once a market is created and fiscally opened, the alcohol 
may be produced in the world in greater quantity than at present seems likely to 
the autliorities. Sooner or later the vast resources of ti epical vegetation will be 
conscripted to producing this form of power ; and even if sugar-producing plants 
remain the chief raw material, it is not impossible that when the production of 
sugar in the world overtakes the consumption, as it will some day, surplus areas of 
cane will be grown solely for conversion into alcohol. Meantime, the production 
and use of alcohol in the localities where it is made from molasses should certainly 
be developed, since it would prove the cheapest method of experimenting into all 
the pros and cons of this alternative to existing power fuels. 


The OHiitley beet factory, which has been taken over by Messrs. Graham, Son & Hay, 
of Liverpool, is assured of a ** campaign ** this Autumn, as sufficient sowings of beet have 
been secured. 
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The Price of Sugar in the United Kingdomc 

No Early Reduction Feasible. 


The Ministry of Food issued the following communication to the Press on 
July 31st:— 

In view of certain statements which have recently appeared in portions of 
the Press, the Eoyal Commission on the Sugar Supply thinks it desirable that 
attention should be called to the Notice issued by it for publication on February 
6th, 1919, ill the course of which it was intimated that adequate notice would be 
given to the Trade when the state of the world’s sugar markets should be such as 
to allow a reduction to be made in the price of sugar in this country. 

The recent statements referred to tend to suggest that the present retail price 
of Is. 2d. per lb. for Grocery sugar is unwarranted by the prices ruling in the 
markets of the countries which produce sugar. Such a suggestion is totally 
unfounded. As a matter of fact, there is no country in the woild in which sugar 
could be purchased at a price which would enable the buyer to bring it to this 
country and sell it, duty paid, at Is. 2d. per lb. without incurring a substantial 
loss; and as the suggestion is calculated to give rise to the impression that an 
earlj" reduction in current juices may be looked for, the Commission considers it 
right, with reference to its undertaking of February, 1919, to state that this is 
not the case. 

It will not be possible to reduce the present price of Is. 2d. perl b. until the 
prices in the world’s markets fall to an equivalent level. So soon as this takes 
place the retail price in the United Kingdom will bo ieduced accordingly, and 
traders and retailers should, as formerly, watch for themselves the developments 
that take place abroad in order that they may keep themselves informed as to the 
probabilities, as no further notice of prospective changes in price will be made. 


The Amef'ican Sugar Bulletin prints some striking oompaiiBons of Java and Cuba. 
Java is the second largest sugar exporting country in the world, Burpassed only by Cuba ; 
she produces one-half as much sugar as Cuba; has a population 13 times that of Cuba, a 
total area one-tenth more and a sugar area one-quarter that vi Cuba. Her yield of cane 
per acre is twice that of Cuba, while the percentage of sugar extraction is one-tenth more. 
Java and Cuba have about the same number of centrales or raw sugar mills, but the 
former’s average production per central is only one-half that of Cuba. The two together 
produce nearly one-third of all the sugar in the world.* 

The use of arsenic for controlling grubs in the field has been tried by Dr. Illinowokth, 
in Queensland. He used the poison in an insoluble form (as contrasted with the soluble 
form used in weedkillers where it is combined with an alkali), and distributed it at the rate 
of about 80 lbs. per acre. In order to get right amongst the grubs, he lifted out bodily a 
number of ratoon stools and mixed the poison with the soil before resetting them. The 
results were noted by digging out a few of the stools from time to time and observing the 
number of dead grubs. Within four days, 14 per cent, were dead; in seven days, 24 per 
cent.; in ten days, 34 per cent.; and in 20 days, 70 per cent. These results, according to 
Dr. Illingworth, would appear to be very satisfiictory from the standpoint of killing the 
grubs, but of course the method of application is not to be recommended. However, if 
the poison were placed in the drill with the plants, it would be in a position among the 
roots whenever^ the young grubs became active. Dr. Illingworth finds it necessary to 
combat the ill-informed criticism that this use of arsenic would poison tlie cane juice. 
Using the arsenic in the insoluble form, it has no apparent action upon the cane plant, and 
probably lies inert in the soil until eaten by the grubs, when it is acted upon by their diges¬ 
tive juices, rendering it soluble and effective. 

» 1 See also 1919,140. 
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The Rise in the Retaiil Price of Sugar in Europe. 


. The retail price of refined sugar in the different European countries has 
undergone considerable change the last few years. In the early years of the war, 
the economic consequences of the struggle did not make themselves felt keenly, 
but the prolonged work of destruction and of preparation for destruction influenced 
in the later years the food supply in such a manner that the x^ommodities of life 
rose in price with astonishing rapidity in some countiies, while they were main* 
taiued at almost the same level in others. We have compiled a list of prices of 
relined sugar in the different European countries and at a few typical periods, 
which prices are quoted in the monetary value and the weight of each country 
separately, and are therefore not mutually comparable. They are for reflued, 
crystallized sugar, bought retail to the amount allowed by the ration in the given 
countries where sugar is still rationed. The fancy prices paid in some places for 
sugar over and above the ration are naturally not taken into consideration; what 
is implied here is the price paid by the ordinary citizen for that portion of sugar 
supplied to him under the laws of his countiy:— 

Increase in 
per cent. 



January, 

July, 

January, 

July, 

since 

COUNTKY. 

PlilCE OF SUGAR 

1918. 

1918 

1920. 

1920. 

Jan. 1918. 

Germany . 

Marks per pound 

0*80 .. 

0*80 

2*10 .. 

2*10 

.. 162 

Austria. 

Crowns per kilo 

1-40 

1*60 

.. 15.3 .. 

36*0 

.. 2400 

Hungary . 

II II 

P40 .. 

2*26 

.. 36*0 .. 

27*0 

.. 1830 

Czeeho-Slovakia.. 

II n 

1*40 .. 

1*60 

.. 2*90 .. 

3*19 

.. 128 

Netherlands,. 

Guilders per kilo 

0*55 •. 

0*66 

.. 0*60 .. 

0*60 

9 

Belgium . 

Francs per kilo 

0*90 .. 

2*90 

.. 1*80 

2*0 

.. 122 

France . 

If 11 

1*60 .. 

1*80 

.. 2*10 .. 

3*15 

.. no 

Ital> . 

Liros per kilo 

2*40 .. 

2*40 

..6*0 .. 

8*60 

.. 264 

Spain . 

Pesetas per kilo 

1*60 .. 

1*62 

.. 1*60 .. 

2*66 

.. 66 


Tlie French Minister of Finance has announced the prices to be paid, during 1920-21, 
for alcohol distilled from sugar beets. If sugar does not exceed 260 irs. per 100 kg. recti¬ 
fied pure alcohol will be 286 frs. per hectolitre (26*42 gallons); hut if it exceeds 250 frs. 
the price of alcohol will advance from 0*682 fr. to 1*07 fr. for each franc advance in sugar. 
In addition, all agriculturists will receive a premium of 4 frs. per hectolitre for alcohol, 
distilled on the farm. 


Tractors are becoming popular among cane planters in Formosa. At the Ujurin farm 
of the Toyo Seito Mill, it was reported possible by the use of these machines to till 9*6 
acres in a day of 10 hours, although the soil operated was very sticky. The depth was 
9^ in.; whereas not more than 5 in. can he reached with the ox-drawn ploughs at present 
in use, and the cost was reduced to half the existing rate. It is thought that tractors may 
make it possible to reclaim extensive cane lands in Southern Formosa, neglected so far on 
account of the very tenacious nature of their soil. 

A new periodical, entitled Journal de la Station Agronomiquo de la Guadeloupe, edited 
by Mr. J. Syunby Dash, Director of the Station, has come to hand. This first number, 
although of modest size, promises well. It contains several articles of interest to planters, 
such as Fertilizers and their Use “ Cane Stripping **; “ Mosaic Disease of the Cane,** 
and “New Seedlings of the Guadeloupe Station.*’ There are also a few abstracts from 
papers appearing in other publications, and altogether this new issue (which is printed in 
French) is excellent. In the last mentioned article, it is stated that about 2000 seedlings 
were obtained at the station last year, some of which have given satisfactory results. One 
of them was found to give a yield of cane of 227,219 kg. per hectare (about 90 tons per 
acre). 
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JiftB gesrg J,^o. 

From the ‘‘Sugar Cane,*’ August, 1870* 

Edwakd Beanes (whose name, it will be remembered, was associated with a 
process of eliminating the calcium carbonate from char by means of hydrochlonc 
acid gas^) wrote in this issue an article descriptive of the processes of sugar manu¬ 
facture in vogue in Cuba at that time. It appears that the copper-wall was still 
employed; and that clayed sugars of various gi'ades were largely made, the time 
taken for curing these in the moulds being about 21 days, after which the loaves 
were dried in the sun. In a few factories, however, steam defecators, animal 
charcoal filters, multiple effect evaporators, vacuum pans, and centrifugals were 
introduced; while it is recorded that some white ‘sugar was being made by washing 
in the machines with water or light liquor. The char, it is pointed out, served 
simply as a mechanical filteiing medium, having generally long since lost its 
decolorizing power. No attempt seems to have been made to revivify it. 

An abstract was given of the paper in which Knapp® proposed to use an 
alkaline solution of mercuric cyanide for the detorinination of reducing sugars, the 
procedure recommended being as follows: 10 grins, of pure mercuric cyanide are 
dissolved in water, 100 c.c. of sodium hydroxide solution (1*145 sp. gr.) added, and 
the liquid made Up to 1000 c.c. The sugar solution (containing not more than 
0*5 gim. of reducing sugars per 100 c.c.) is lun into 40 c.c. of this reagent until 
all the mercury is precipitated, this point being determined by testing with 
ammonium sulphide on filter paper. It was found that 400 mgi*ms. of mercuric 
cyanide correspond to 100 mgnns. of reducing sugars. 

Boference is made to the outbreak of w’ar between Prance and Germany, 
which as in 1914 commenced as soon as the corn harvest had been reaped. The 
then European beet crop was about 802,000 tons, of which France produced 
285,000 and Germany 215,000 tons. The opinion was expressed that if the war 
was prolonged, an improvement in the price of sugar would most likely be one 
of the results. Certain French beet factories were in the area invaded by the 
Gormans, but apj)reben8iou w*as confined to the fear that the beet fields would be 
trampled down or the beets used as fodder for German horses. The destruction 
of the sugar factories themselves was seemingly not thought of in those days. 
Current French o])inion, as expressed by the Journal dee Faliticants de Sucre of 
that day, was that, as a result of the outbreak of war, “ Gorman sugar will cease 
to compete with us in the English markets, which it can no longer reach 
except by a costly circuitous route, the blockade of the Prussian ports being in all 
probability very effective.” 

Among other articles appearing in this number were “ The Imphee {Ilokns 
saccharatua) or Planters’ Friend ” by Hy. S. Olcott, giving a highly laudatory 
account of the value of this plant; “ Practical Observations on Cane Manure ” by 
Dr. T. L. PniPsoN, dealing with the role of nitrogen, potash, lime, and silica in 
cane cultivation ; and “ The Absorptive Power of Soil ” by Egbert Warrington, 
being an interesting exposition of the well-known experiments made by Way on 
the retention of plant nutrients by the various constituents of the soil. Soluble 
salts, as ammonium or potassium sulphate, are not washed out of soil, as one 
might expect they would be, but are fixed. In becoming absorbed they displace 
another constituent, calcium, for example. Way showed that the quantities of 

1 English Patent, 283 of 1864 ; see 1920, 12 ! ^ 

> Liebig's Annalen, 1870, IM, 252-254. 
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ammonia fil>B0f!>6d in this way, and of calcium displaced, are equivalent. A review 
was given of Sir HvItbt Ck^kss* book ** On the Manufacture of Beetroot Sugar 
in England and Ireland,” whicli was written as the result of the author’s long- 
formed conviction that the introduction of the beet sugar industry ** would be 
a subject of great national importance.” Lastly, an abstract was given of the 
patent taken out by W. Hoback' of Montpelier, Jamaica, lor a method of 
evaporating sugar juices when the liquid is caused to fall in a finely divided state 
of drops, sprays, or jets. 


Agricultural Notes. 

' The vitality of cane seed ,—The seed of the sugar cane is, to all intents and 
purposes, similar to that of wheat, barley, and many cultivated and wild members 
of the grass family. It is very small, but with a little care it may be readily 
obtained in the following manner. Cut the arrow as soon as the feathery florets 
begin to fly away in the breeze—a sign that the arrow is ripe—detach the branch- 
lets, and crumple up the mass in the hand and place it in a linen bag. After 
about a week, carefully rub the mass between the fingers on to a large, clean piece 
of paper, when the small seeds can bo easily made out, inside the transparent 
chaffy scales, as short dark lines about 1*5 mm. long and 0*5 mm. broad. The 
stieil of each variety or individual arrow may be preserved in a small corked bottle 
and kept in a dry place. The vitality of cane seed is usually considered to be very 
low, but this is probably not the case, considering its minute size, if ordinary care 
is taken to protect it from drying up. 

In order to test this vitality, the seed may be sown in earthenware pans, a 
convenient size of which is one foot across and three inches deep. These pans 
should be filled with a mixture of equal parts of river sand and powdered horse 
manure. The latter should be completely freed from grass seeds by watering and 
exposing in a thin layer. When the grasses have germinated and been duly 
removed, the manure niaj^ be dried again and stored for future use. It is not 
necessary to take the trouble to sow definite inimbers of seeds in the pans: it is 
doubtful indeed whether, by separating them from their enclosing scales, they may 
not be injured or dried up. What we want to know is the length of time after 
collection that the seeds still retain their germinating capacity, and for this pur¬ 
pose it will suffice to sow equal parts by weight of the arrow mass, at intervals of 
a fortnight or month. But the arrows must be broken up into quite small tufts to 
remove the thicker stalks, and also well mixed, because the number of seeds in the 
upper and lower parts of the arrow differs considerably. Weigh out a definite 
quantity of the mixed mass and spread it evenly over the surface of the pan, then 
water it lightly from a fine rose-can, aud the fluffy hairs will adhere to the soil and 
not be blown away with the breeze; afterwards, keep the pans in full sunshine and 
water in a similar manner twice daily. 

The first germinations take place within three or four days of sowing, and 
the tiny plants are removed day by day as they appear, a record being kept of all 
such removals. The sowings should be continued at intervals until no more ger¬ 
minations take place. That the vitality of the seed is often considerable may be 
seen from the acoompau}*ing table, which gives the results of an experiment with 
monthly sowings made at the Caue-breeding Station at Coimbatore in 1914-15.^ 

1 Engllili Patent, 3144 of 1869. 

>C. A. Baiibbb, Studies in Indian Sugar Canes, No 9. Memoirs of the Department of Agricul¬ 
ture in India, Botanical Series, VIII, 3,1916, page 137. 


435 




The International So^ar Journal. 


Variety. 

Gormin 
Date of ation 

collection. test. 

Feb. 1 

Mar.l 

Apl 1 

Junei July 1 Aug. 1 

Madras No. 2 

.. 9th Dec., 1914 

.. 600 . 

. 600 .. 

300 . 

. 200 . 

. 100 .. 20 

.. 0 

Madras No. 6 

..16th Dec., „ 

.. 600 . 

. 600 .. 

300 

. 200 . 

. 100 .. 20 

.. 0 

Saretha 

..14th Dec., ,, 

.. 600 . 

. 600 .. 

600 . 

. 300 . 

. 200 .. 40 

.. 0 

Java 

.. 4th Jan., 1916 

.. 500 . 

. 600 .. 

300 . 

. 100 . 

. 60 .. 0 

.. 0 

B 208 

.. 6th Jan., ,, 

.. 600 . 

. 600 .. 

300 . 

lesfl than 
. 100 . 

. 12 .. 6 

.. 0 

Striped Mauritius 

.. 6th Jan., ,, 

.. 200 . 

. 200 .. 

100 . 

. 60 . 

. 12 .. 0 

.. 0 


Equal quantities of pounded arrow were sown in the first five, a less quantity being 
available in Striped Mauritius. 


The arrows weie‘collected from the 9th December to the 4th January and 
tested for germination before the experimental sowings commenced. Sowings were 
then made on the first of each month, with the exception of May, until August, 
when, no germinations resulting, it was assumed that the seeds remaining had died. 
Some of the cane seed was capable of germination seven months after collec¬ 
tion. Saretha and the two Madras seedlings showed most vitality and the thick 
tropical canes least, but even in the latter much of the seed retained its life for four 
months. From this it appears that it should be quite easy to send cane seed from 
one end of the world to the other without injury, probably best in the arrow itself. 

On one^hud planting .—A worker has recently claimed that a greater mass of 
canes to the acre can be obtained by planting only one bud of each set and placing 
the set so that this bud faces upwards. * lie goes a step further. He also asserts 
that, as the result of experiment, by removing all the lateral branches and allowing 
only the mother cane to grow, a much more uniform crop can bo obtained of thick 
canes which all ripen together, an obvious advantage in harvesting. But we con¬ 
fess that we are not convinced as to the soundness of this practice in the field. Let* 
alone the great amount of troublesome work in planting, the number of sets must 
be enormously increased if each one is only allowed to produce one cane. There may 
perhaps be something to be said for allowing only one bud to grow from each set, 
for by this means we should, theoretically, be able to obtain a set of plants unham¬ 
pered in their growth by a struggle with near neighbours. Healthier plants will 
undoubtedly be produced. In planting single-bud sets a more careful scrutiny of 
the planted material will be necessary, and it is well known that many diseases are 
propagated in the fields by careless selection of the plant cuttings. It has recently 
been demonstrated that, by planting only one seedling of paddy (the rice plant) in 
each hole, instead of the time-honoured bunch of seedlings, a bette^r outturn of 
rice is frequently obtained ; but with the allied sugar cane we must reserve our 
opinion, as it is a matter which the practical planter must settle for himself. The 
subject has been introduced here, merely to indicate that, in the working of the 
fields, there is plenty of room for a study of the underground branching system of 
the cane plant, and that time-honoured customs need not of necessity always be the 
best. There is any amount of scope here and elsewhere for the thoughtful planter 
to conduct simple experiments of this nature. 

C.A.B. 


No reliable statistics are available to show the annual production in Venezuela of 
either papelon or white sugar. I'he most reliable estimates would seem to show that there 
are under cultivation at the present day about 26,000 acres of cane, yielding about 30,000 
tons of sugar. In 1018, *12,000 tons of sugar were exported, chiefly to the Dutch 
West Indies. 


I KCLKaaNi, M. L., Experiments in planting Sugar Cane Sets with Single Eye^buds, etc. 
AgriouUniral Journal of India, Special Science Congress Number, 1918. 
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The Sugar Production in Cuba for the 1919-20 Crop. 

(From our Oorrespondent.) 

The present Cuban sugar crop is now drawing to a close, and the figures we 
have at hand are ample to give us a good idea of what the tonnage made will be. 
Before the crop commenced the prospects looked good, and it was generally 
believed that another record in production would be achieved. Several statis¬ 
ticians published estimates varying from 4,200,000 to 4,500,000 tons in round 
figures. From all accounts it certainly looked at one time as though the crop 
would lie somewhere between those figures. However, the harvesting had not 
gone far when reports began to be current of a disappointing tonnage of cane, and 
the evidence t>ecame increasingly strong that the original estimates of output 
would not be reached. This fact was mentioned in our April issue. 

We now give the figures of 149 mills that have finished their crop, and show 
the “ estimated” and the actual amount produced by Provinces. 


Phovinck. 
Pinar del Rio 

Number ^ 
of 

mills. 

Estimated 
number 
of bags. 
316,000 

Produced 
number 
of bags. 
285,669 

Per cent. 

under 

'estimate. 

9*3 

Habana .. .. 

.. 16 .... 

2,640,000 

.... 2,313,639 

.... 12*3 

Matanzas •. 

.. 32 .... 

5,188,000 

.... 4,223,451 

.... 18-6 

Santa Clara .. 

. • 46 .... 

5,960,000 

.... 5,070,296 

.... 14*9 

Camaguey .. 

•• 18 .... 

5,776,000 

.... 5,039,243 

.... 12-7 

Otiente .. .. 

• • S3 .... 

4,443,000 

.... 3,744,474 

.... 16-7 


149 

24,321,000 

20,676,662 

15 per cent. 


nearly. 

There are still a number of mills grinding and they are distributed as follows: 
Pinar del Bio, 5 ; Habana, 2; Matanzas, 3; Santa Clara, 15 ; Camaguey, 6 ; 
Oriente, 13 ; in all 43. 

We therefore see that out of a total of 192 mills, 149 have finished their crops 
with a combined production of about 15 per cent, under their estimates. The 
remaining 43 mills, we know, will not change that figure to any appreciable 
extent, so that we can safely state that tho Cuban sugar crop will be 15 per cent, 
under the estimate, which will give us a total of about 3,760,000 tons, a lower 
output than the crop of 1918-1919. Twenty-three mills have produced more than 
their estimates, the rest are all under, by various amounts, one as much as 47 per 
cent. 

The figures of work done by a number of mills are given in the table on next 
page; from this we can see that some mills are doing very excellent work, while 
others, considering the good machinery they have, are achieving results of a very 
poor quality. The table makes quite an interesting study, and shows up veiy 
clearly the weak and strong points of the various mills. 

The Outlook for 1920-21. 

With the exception, perhaps, of the eastern part of the Island, the spring 
weather has been very favourable. Ample rains have fallen in most districts, and 
Rs they came early, ratoon canes generally are looking well and are far advanced. 
Moreover, spring plantings that were done with the earliest rains, are coming on 
vigorously. With a continuation of this favourable weather, the prospects for a 
big and record crop are certainly good, for large new areas are planted, and in 
preparation for planting, and the whole country has a very healthy and prosperons 
appearance. So though it is too early yet to make an estimate, with any degree 
of certainty, of Cuba's crop for 1920-21, we may rest assured that the prospects 
point to a record outturn. 
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2 

2 
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§ 

2 

& 

. S-fi 

Ii 

1 . 

.88 -81 

93 

- 04 . 

.95 - 46 . 

.83 -27 

28-0 

13 

• 01 . 

. 14 - 06 . 

.36 

• 4 . 

.84 

• 36 . 

. 92 . 

.100 -27 

2 . 

. 87 * 20 . 

.92 

• 34 . 

. 94 - 43 . 

.82 - 20 . 

,.28 - 8 . 

.11 

- 33 . 

.12 - 53 . 

.25 

• 0 . 

.82 

• 10 . 

. 113 . 

.101 -13 

3 . 

. 86 - 34 . 

.91 

• 84 . 

.94 - 01 . 

.80 - 89 . 

.35 - 5 . 

.11 

• 91 . 

. 13 - 23 . 

. 8 

* 9 . 

.84 

• 98 . 

. 82 . 

. 100 -08 

4 . 

.85 - 53 . 

.90 

- 11 *. 

. 94 - 92 . 

.83 - 54 . 

.35 - 7 . 

.12 

• 13 . 

. 13 - 65 . 

.27 

• 0 . 

.81 

• 56 . 


. 99-07 

5 . 

.85 - 35 . 

.91 

• 42 . 

.93 - 36 . 

.81 - 84 . 

.32 - 1 . 

.10 

• 93 . 

.12 - 29 . 

.21 

• 7 . 

.81 

• 81 . 

.’ 78 ! 

.100 -34 

6 . 

.85 - 15 . 

.92 

• 64 . 

.91 - 92 . 

.79 - 67 . 

.33 - 4 . 

.11 

• 25 . 

.12 - 68 . 

.13 

• 3 . 

.83 

• 23 . 


.100 -76 

7 , 

.85 - 09 . 

.90 

• 42 . 

.93 - 94 . 

.80 - 63 . 

.37 - 3 . 

.10 

• 52 . 

.11 - 87 . 

. 7 

• 5 . 

.81 

• 57 . 

*. 64 *. 

. 99-40 

8 . 

. 85 - 04 . 

.95 

• 33 . 

. 89 - 20 . 

.78 - 92 . 

. 23 - 9 . 

.13 

• 03 . 

. 14 - 71 . 

.25 

• 3 . 

.85 

• 08 . 

. 65 . 

.102 -51 

9 . 

.84 - 88 . 

.93 

• 35 . 

. 90 - 92 . 

. 79 - 00 . 

. 29 - 2 . 

.12 

• 11 . 

. 13 - 70 . 

.11 

• 3 . 

.83 

- 23 . 

. 82 . 

.101 -63 

10 . 

, 84 - 78 . 

.91 

• 98 . 

. 93 - 69 . 

.81 - 48 . 

.38 - 1 . 

.12 

• 12 . 

. 13 - 72 . 

.24 

• 8 . 

.83 

• 05 . 

. 60 . 

. 100-16 

11 . 

.84 - 61 . 

.91 

• 63 . 

.92 - 34 . 

. 74 - 93 . 

. 29 - 5 . 

.11 

• 60 . 

. 13 * 20 . 


, 

.84 

• 16 . 

. 98 . 

. 99-16 

12 . 

.84 - 42 . 

.91 

- 95 . 

. 91 - 81 . 

. 80 - 89 . 

.31 - 2 . 

.12 

• 08 . 

. 13 - 73 . 

.19 

• 3 . 

.84 

• 46 . 

. 66 . 

. 99-25 

13 . 

.84 - 42 . 

.91 

• 21 . 

.92 - 56 . 

.80 - 73 . 

.31 - 3 . 

.11 

• 38 . 

.12 - 95 . 

.18 

• 6 . 

.82 

• 39 . 

. 93 . 

. 99-73 

14 . 

.83 - 78 . 

.89 

• 12 . 

. 94 - 00 . 

.81 - 08 . 

.32 - 9 . 

.11 

• 68 . 

. 13 - 38 . 

.19 

• 6 . 

.83 

• 18 . 

. 77 . 

. 96-96 

15 . 

.83 - 74 . 

.88 

• 85 . 

.94 - 28 . 

.82 - 24 . 

.41 - 5 . 

.12 

• 72 . 

. 14 - 58 . 

.34 

• 6 . 

.83 

• 84 ., 

. 59 . 

. 96-27 

16 . 

.83 - 72 . 

.91 

• 62 . 

. 91 - 40 . 

. 79 - 47 . 

.31 - 5 . 

.10 

• 72 . 

. 12 - 30 . 

.21 

• 3 . 

.81 

• 43 . 

. 89 . 

. 100 -81 

17 . 

.83 - 69 . 

.91 

• 18 . 

.91 - 78 . 

. 79 - 23 . 

. 30 - 8 . 

.10 

• 96 . 

.12 - 57 . 

.17 

• 4 . 

.82 

• 98 .. 

, 90 . 

. 99-33 

18 . 

.83 - 62 . 

.90 

• 37 . 

.92 - 53 . 

.78 - 82 . 

.32 - 1 . 

. 9 

• 92 . 

.11 - 39 . 

. 5 

• 3 . 

.85 

• 04 . 

. 60 . 

. 97-21 

19 . 

.83 - 60 . 

.89 

■ 72 . 

. 93 - 09 . 

.82 - 05 . 

.37 - 6 . 

.12 

• 25 . 

. 14 - 09 . 

.19 

• 0 . 

.83 

- 84 .. 

. 69 . 

. 97-21 

20 . 

. 83 - 58 . 

.88 

• 73 . 

.94 - 20 . 

.81 - 58 . 

.. 33 - 6 . 

.11 

• 71 . 

. 13 - 45 . 

.21 

• 5 . 

.82 

• 64 .. 

, 61 . 

. 96-85 

21 . 

.83 - 47 . 

.90 

• 55 . 

.92 - 18 . 

. 79 - 33 . 

. 32 - 1 . 

.12 

• 08 . 

. 13 - 61 . 

.12 

• 4 . 

.84 

• 58 . , 

, 72 . 

. 97-67 

22 . 

. 83 - 37 . 

.90 

• 32 . 

. 92 - 30 . 

. 78 - 97 . 

.31 - 8 . 

.10 

• 87 . 

. 12 - 51 . 

.15 

• 2 . 

.82 

• 31 .. 

. 79 . 

. 98-82 

23 . 

. 83 - 00 . 

.88 

• 85 . 

.93 - 42 . 

.80 - 62 . 

..35 - 2 . 

.10 

• 62 . 

.12 - 30 . 

.18 

• 4 . 

.80 

• 72 ., 

. 82 . 

. 98-70 

24 . 

.82 - 85 , 

.91 

■ 14 . 

. 00 - 90 . 

. 79 - 52 . 

.32 - 7 . 

.11 

• 36 . 

. 1316 . 

.21 

• 5 . 

.83 

• 25 .. 

, 95 . 

. 99 10 

25 . 

.82 - 89 . 

.91 

■ 47 . 

. 90 - 62 . 

. 79 - 12 . 

.30 - 9 . 

.10 

• 72 . 

. 12 - 41 . 

. 8 

• 8 . 

.81 

• 61 ., 

, 97 . 

. 100 -54 

26 ., 

.82 - 78 . 

.91 

• 39 ., 

. 90 - 61 . 

. 79 - 69 . 

. 29 - 6 . 

.11 

• 26 . 

. 13 - 07 . 

.14 

• 6 . 

.84 

• 10 .. 

, 91 . 

. 98-86 

27 ., 

.82 - 74 . 

.92 

• 24 . 

. 89 - 75 . 

.76 - 48 . 

.30 - 8 . 

.12 

- 20 . 

. 14 - 19 . 

. 7 

• 2 . 

.81 

• 07 .. 

, 76 . 

.101 -73 

28 .. 

.82 - 54 . 

.90 

• 72 . 

.90 - 98 . 

. 77 - 46 . 
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Note —Placed in order of ‘‘General Edlciency of Mill.” 
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Examinatioatt in Sugar Manufacture. 

For the purpose of enoouragiiig the attainment of a certain standard of 
proficiency in technological subjects, examinations are conducted annually by the 
City and Guilds of London Institute. During the war the number of entries for 
the examination in Sugar Manufacture was unfortunately too small to justify the 
Institute in holding these examinations, notwithstanding the fact that the regu¬ 
lations only require a minimum of ten candidates in the aggregate for any one 
grade of a subject, or of five candidates from a class registered with the Institute. 
It is hoped that the number of entries may now bo sufficient for the examinations 
to be resumed. In that case the next examination will take place on Tuesday, 
April 26th, 1921. 

In the past, the examination in Sugar Manufacture has been taken by can¬ 
didates who have been assistants employed by refiners, confectioners, and brewer’s 
sugar manufacturers in the United Kingdom. The certificates granted to success¬ 
ful candidates have come to be regarded as a useful qualification for the young 
sugar chemist, and there has been keen competition for the medals* which aie 
ottered to candidates obtaining the highest number of marks in the examination 
( provided that these are not teachers). 

Attention is also directed to the fact that the Institute’s examinations are 
held in India and in many of the Overseas Dominions and in some Colonies, so 
that candidates residing in any part of the Empire can usually arrange to present 
themselves. Arrangements could pro])ably he made through the Directors of 
Education for the Dominion or Colony for the examination to be held at centres in 
South Africa, Australia, the West Indies, Mauritius, India, and Hong Kong, 

In the past the examinations have been held in two grades, known as Grade 
I, and the Final Examination. But by an agreement lecently concluded between 
the Board of Education and the Institute, only the Final examination will be held 
in future at centres in England and Wales, it being expected that examinations 
required of a lower standard will be conducted by the Authorities of technical 
schools. In Scotland, Ireland and Overseas, however, the examinations will 
continue to be, held in both grades if there are a sufficient number of candidates 
as indicated above. Candidates in the United Kingdom should in general make 
arrangements for their accommodation for examination through the Authorities of 
the technical school in the town in which they reside, and tliose desirous of 
entering at centres Overseas should communicate with the local Director of 
Education. If any candidates desirous of entering are unable to arrange for their 
accommodation for examination in this way, they should communicate before the 
end of the year with the Superintendent, City and Guilds of London Institute, 
Department of Technology, Exhibition Road, South Kensington, London, S.W. 7, 
who will endeavour to suggest the name of the nearest school at which they may 
possibly be able to obtain accommodation. 

The fee for the examination in Grade I is 3s., and for the Final examination 
fis. All entries should be in the hands of Local Secretaries in the United Kingdom 
by March 9th; but entries from candidates Overseas should be made before the 
end of the year. 

Syllabus,'^ 

In Grade I the examination will include questions founded on such subjects as ibc 
following : — 

1. Cane sugar; its occurrence in nature. 2. Methods of extracting the juices of 
sugar-yielding plants ; composition of the juice so extracted. 3. The principal methods 
1 Brouze in Grade I, and Silver iu the Final. * This Syllabus is now under revision. 
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of making raw sugar from these juices, and the apparatus employed, including the vacuum 
pan, multiple effect pans, and “ concretor.” 4. Uefining of raw sugar. Praetieal details of 
melting and bag washing and boiling in vacuo, 6. Treatment of the boiled mass for 
the preparation of *Moaf sugar,” “crystals” and “pieces” (crushed) respectively. 

6. Treatment of the syrup to secure the extraction of the last available portions of sugar. 

7. Molasses or treacle, composition and nature of. 8. Animal charcoal; its preparation, 
composition, revivification, and action on cane and beet juice and solutions of raw sugar. 
9. The centrifugal machine, general construction of some of the principal forms of; 
method of using, and explanation of its action. 10. Apparatus and machinery in general 
use in sugar factories and refineries. 

In the Final Examination more diflScult questions will be set in the above subjects, 
and in addition a knowledge will be reqmred of :— 

1. Analysis and valuation of raw sugars and syrups; construction and principle of 
the instruments required ; and the preparation and standardizing of the reagents employed. 
2. The chemistry of cane sugar ; its composition, properties, and changes under the action 
of heat, acids, and ferments. 3. Glucose, its properties and its relation to cane sugar, 
distinguishing between dextrose and levulose. 4. I’he chemistry of animal charcoal. 
6. The physics of the vacuum pan (involving properties of steam). 


Manufacture of “Whole Juice Sugar" 
(Sucre Complet). 


Mr. Paul Kestner claims * to have discovered a process of manufacturing 
directly from beet juice a raw sugar of good taste, somewhat similar to arrendo ; 
that is, a fine mealj’’ product, which, owing to its extremely small grain, imparts 
to the palate a greater sweetness than ordinary crystals. It contains about 90 per 
cent, of sugar. It is hygroscopic ; but, as it is capable of absorbing a quantity of 
water without seeming moist, it can be exposed for a reasonable time to humid 
air without any apparent alteration of condition. 

The method of eliminating the disagreeable flavour inherent in beet products 
consists simply in raising the tempemture of the juice to a rather high degree for 
a short time.® The product thus made is said to meet many of the requirements 
of the chocolate, biscuit, and confectionery industries. It may even be consumed 
directly, and is stated to give an improved taste to caff' voir and cafe a a Jait, but 
it darkens tea and fruits that are light in colour. A possible defect is its great 
lightness, its density being only about half that of ordinary sugar ; but it should 
be feasible to produce it in blocks if desired (thus obtaining beet concrete sugar). 

This sucre complet (“whole juice sugar,” analogous to pain complet) is claimed 
to have a greater food value than ordinary sugar, owing to the nitrogenous sub¬ 
stances and the salts its contains. It may advantageously be mixed with cocoa® 
and with condensed milk to form nourishing and palatable products. 

In order to manufacture this “whole juice sugar,” and assist in re-establishing 
that part of the French sugar industry devastated during the war, Mr. Kestner 
advocates the cultivation of the beet in parts where hitherto it has not been grown 
to any large extent, viz., the west and sotith-west. About 2600 tons of roots are 
obtained from 90 hectares (about 11 tons per acre), and at a convenient centre a 
■small sucrerie could be erected to turn out 460 tons of “ white sugar juice ” con¬ 
taining 82 per cent, of sucrose, or 430 tons with 90 per cent, of sucrose (the rich¬ 
ness of the roots being 17 per cent,), 16 per cent, being recovered as manufactured 


I Journal dec FahricanU de Sticre^ IWO, 61, No. 6. 

*U.K. Patent, 136,236; J S.J., 1920, 116. » U.K. Patent, 136,206; 1920, 289. 
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product. No molotAec would thus be obtained, and the only by-product would be 
beet pulp, as in the usual course of affairs. 

Mr. J. Weisbbrg, a well-known French technologist,^ is of the opinion that 
Mr. Kbstneb has solved the problem of making an agreeable product without 
previous clarification from beet juice, although the latter possesses a taste and 
odour Bui generis rendering it unsuitable for conversion into direct consumption 
sugar. This elimination of taste and odour at a high temperature can easily be 
explained, being caused by the conversion of the obnoxious bodies under the 
infiuenoe of heat into substances that are not unpleasant in fiavour. Moreover, 
owing to the natural acidity of the juice, and the high temperature to which it is 
raised, a certain amount of sugar is inverted, and this certainly contributes to 
the satisfactory result, a product being obtained somewhat (it is said) resembling 
honey. 

Mr. Kestneh, however, had a precursor in this direction in the person of 
Prof. Hebzfeld, of Berlin, who during the war concentrated beet diffusion juice 
treated with a little mineral acid to the state of a thick syrup, which thus was 
partly inverted, and which possessed a sufficiently agreeable taste to make it 
suitable for direct consumption. That Mr. Kestnbr can manufacture ** whole 
juice sugar of good taste may be taken as an incontestable fact, Mr. Wsisberg 
thinks; and it is only the question of bygroscopicity that need be examined. It 
will be necessary, for example, to determine whether the chocolate, powder, 
biscuits, etc., made with the new product will keep as well as those made from 
white sugar. In any case it would be weH, Mr. Weisbeko adds, if a certain 
number of French factories would arrange to manufacture a quantity of fine white 
granulated, as is done in America. “Ce que peut faire la jeune Ainerique, la 
vielle France pourrait tr^s bien le faire aussi ....** 

Prof. Lindet,* Member of the Institute, outlined the process in a recent 
lecture. Diffusion juice is heated with half the quantity of lime (in the form of 
powder or milk) ordinarily employed; filtered; end evaporated at 120-126®C. A 
slightly alkaline syrup is thus obtained, which is neutralized with phosphoric 
acid, and evaporated almost to the consistency of mastic, using a temperature of 
130®C., under which degree of heat the “ beety ” taste disappears. On cooling the 
syrup, crystallization takes place, the whole mass assuming the appearance of 
aerated sugar. Carbonatation, sulphitation, centrifuging, and the working-up 
of the low products are all thus eliminated with the consequent saying of much 
labour and plant. One of the audience raised the question of the extra cost of 
the fuel required for evaporating at 13{rC., as compared with the ordinary 
operation in vaaio. This is a point yet to be studied. 

In another article on this subject,® Mr. Kestneh replied to possible critics by 
insisting that the ‘‘whole juice process’’ would by no means compete with the 
sugar industry as at present constituted, and that existing factories would certainly 
not be affected. The process is one that should be of considerable interest for 
countries not making sugar (as England), since at 50 or 100 localities small 
factories could be installed around which 200-800 hectares (450 to 650 acres) of 
beet would be under cultivation. It has been installed at the Pitbiviers factory, 
France, and two methods of treatment have been under study side by side. 
Which procedure is in general the better will be decided during the approaching 
campaign. 

1 Journal dee FtbrieanUt de Suere^ ISSO, 61 , No. 7. 

* Comptee rendue eeaneee de VAeademte d*Agr%ekilture. 1920, 6 , 291. 

* Journal dee Fahricante de 6’ucre, 1920, 61 , No. 12. 
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The Growth of the Sugar Ca&e.‘ 

By O. A. BABBBR, O.LX., BoB.. r.LB. 

Tin. 

Differing radically from the length of the cane, the thickness is, within cer¬ 
tain limits, fixed for each variety. We have thick, medium and thin forms ai d 
the thickness attained by individual canes is not nearly so much influenced by 
climatic and other external conditions as is their length, which we discussed in 
last month’s paper. An ordinary sugar cane in the field will have a thickness of 
from IJ to 2 inches, but there are two classes in which these limits are orer- 
stepped. Here and there throughout the sugar belts we meet with very thick¬ 
stemmed varieties, sometimes distinguished as “elephant** canes. Taking the 
Tanna series as examples, the following are characters which distinguish them. 
They do not grow too tall for ease in reaping, do not fall easily and are markedly 
resistant to the commoner cane diseases: there are comparatively few canes in 
the bunch but the tonnage is good; they are self-cleaning, in that the dead leaves 
readily fall off’. On the other hand, the juice is rather poor and elephant carus 
are not usually in much favour on the estates; they are sometimes found trouble¬ 
some in the mill because of their great thickness. This is of course especially the 
case with the primitive bullock crushing mills, where it is not uncommon for the 
canes to be sliced in half before pushing between the rollers, owing to the heavy 
work devolving on the cattle. In spite of these disadvantages, tlm Tanna canes 
appear to have been received with favour in certain localities and the yield is often 
very heavy. In parts of Bengal and Bihar, where lodging is a serious drawback 
in the light alluvial soils, especially when the fields are flooded by the monsocm 
rains, these canes can be seen standing up handsome and pillar-ltke among the 
falling thinner varieties. Elephant canes, which are usually from two to three 
inches in thickness, are an interesting class but cannot be regarded as in any 
sense the climax of selective development. It is, indeed, arguable that, among 
the cane varieties most valued on estates, the trend is rather in favour of the 
thinner than the thicker forms, a point of view to which w'e shall refer later on. 

In marked contrast to the elephant canes are the varieties indigenous in 
India. Although a few of these, such as Mojorah of Assam, may rival in thick¬ 
ness the tropical varieties, it is usual to designate the latter as the “thick cane** 
series. Most Indian canes are well under an inch in thickness and some are very 
much thinner. For instance, it is probable that the great bulk of the canes 
reaped from the 400,000 acres of sugar cane in the Punjab are distinctly less than 
half an inch in diameter, besides having a thick, tough rind and much fibre. 
Indian canes are frequently classified under three classes, Ukh, Ganna and 
Paunda, although this classification is more suitable to the canes in the United 
Provinces (where it arose) than elsewhere. The Paunda canes aie from 1J to 2 
inches in diameter and are probably all introduced tropical canes, some of them 
having been in the country for.a long period. The Ukh varieties form the mass 
of canes grown in the north of India and are present in an enormous number of 
varieties separable into several great groups. They are, like the Punjab canes, 
thin and fibrous, but the juice such as there is of it is sweet. Between these two 
classes are the Ganna canes, generally from one half to one inch in diameter, with 
less fibre and more juice than the Ukh canes, but this juice of a poorer quality: 

I The previous articles of this series appeared in our issues of October, NovemberTiecem- 
ber, 1»I9, February, April, June, and July, IWO. 
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they are, further, leee hardy and more liable to diseases such as red rot, ai^d iu 
oonsequeuoe have greatly diminished in favour during the last half century. 
They belong to several urell defined groups, of which the most interesting from 
our point of view is the Pansahi, with perhaps twenty varieties, for to it undoubt* 
edly belong the Uba cane of Natal and the similar varieties of South America, 
though how and when they were transferred from India has not as yet been 
determined. 

This opportunity is taken to illustrate the relative size of the typical Paunda, 
Qanna and Ukh canes grown in India. Figure 4 is added to show what tiny 
specimens are occasionally crushed in the millsr All the pictures are drawn or 
photographed on inch squares. Figure 1 is of a Chittan cane from Madras, a 
typical Indian Paunda variety. Figure 2 is of Pansahi from Bengal, a typical 
Ganna cane. Figure 3 is one of Katha from the Punjab: an average cane of the 
main Ukh variety grown in the tract. Figure 4, lastly, shows some canes 
collected by the writer from the mill yard in India. On the right is a specimen of 
the ordinary Paunda canes grown. In the middle is an Ukh specimen collected 
in North India: it was not an average cane, but one of many of similar diameter 
being ciushed. On the left is an average specimen taken from a ton of canes just 
arrived at the mill from a poor field of ratoons: it measured, all oyer, from base 
to apex, only H inches and was collected because of its unusually meagre pro- 
poitions. One specimen only 8 inches long was at first taken ofi the cart, but 
w^as rejected as distinctly below the average. It seems strange that it should be 
worth while to crush such canes, but I was interested to learn that the season’s 
work turned out to be very profitable to the mill concerned. 

Taking thickness into consideration, there is yet another class of canes which 
deserves mention here, namely the seedling canes which have been obtained 
during recent years by crossing thick tropical forms with the thin Indian canes. 
Such are the Java seedlings Nos. 33, 36, 139, 213 and so on, obtained by crossing 
(’heribon with Chunnee, hardy, free tillering, thin canes whicli have met with 
much acceptance in places where the climate is unsuitable for the growth of the 
more delicate tropical kinds, especially in Argentina and different parts of India. 
Many similar crosses between indigenous Indian canes and those of the tropics 
have recentlj’ been raised at the ('’ane-breeding Station at Coimbatore, and these 
have now boon distributed and are entering int© competition with the North 
Indian forms which they are designed to displace. Lastly, there is a curious set 
of ^eedlinga, also emanating from Coimbatore, which closely resemble these crosses 
but have apparently no Indian blood in them. Whenever large blocks of thick 
cane seedlings have been raised, one or two have been noted with much thinner 
stems, but amazing vigour and hardiness though poor in juice withal. In spite 
of the last named defect, they have been carefully reproduced and have been 
largely used to cross with thick canes to obtain a special blend of hardiness with 
moderately good juice. Some of the seedlings thus raised are among the most 
promising which the Station has sent out. Owing to their peculiar and little 
understood mode of origin these aberrant seedlings have been termed “Tpogues.” 

Turning to the growth in thickness of the individual sugar cane, we have seen 
in former papers that each stalk arises from a bud and is extremely thin at its 
junction with the parent stem.^ The joints, once formed, do not themselves 
increase in thickness, and for this to take place in the cane each succeeding joint 
is broader than its predecessor until the thickness usual for the variety has been 
attained ; after that the new joints remain of this thickness but greatly increase 
1 See J.3./. 1919, page &09 and flg. 9, and 1930, page 813. 
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in length so that the oaue is pushed up pillar-like without any alteration in its 
diameter* In this matter the oane resembles the palms, whose tall stems are 
usually of a uniform thickness all the way up. There is no secondary thickening 
of the stem such as we are accustomed to in the trees of temperate regions, owing 
to the absence of any cambium layer. Toward the summit of the cane the thick¬ 
ness rapidly diminishes among the immature joints and the cane ends in a conical 
apex. We can thus prepare a section of the whole cane and compare it with a 
cylindrical rod with pointed ends. {See Fig. 4.) 

But while this may be taken as the normal course of events, a more detailed 
study of the thickness of the cane in difPerent parts shows certain exceptions. 
The first formed canes of a bunch are often thinner in their lower part and become 
gradually thicker upwards, sometimes ending club-like before the final narrowing 
at the apex. On the other hand, the latest formed canes of the clump are often 
enormously thickened at the base and quickly narrow upwards. This latter 
peculiarity is specially met with in those abnormally thick late shoots which have 
not time to ripen before haryest and are termed gourmaudi25ers or water shoots. 
Most canes, furthermore, are not strictly cylindrical, but oval in section, being 
wider in the median plane (that in which the row of buds lies) than in the lateral. 
And an extreme case of ovalness has been met with in certain Varieties, in that 
the basal part of the cane is literally fiattened out, and in the lateral instead of 
the median plan, and does not reach its comparatively cylindrical form for some 
way up. Such exceptions need not interfere with our general conception of the 
growth in thickness and form of the cane, and are merely mentioned here to 
emphasize the point that, in every case where detailed study is made of any 
natural phenomenon, exceptions are found which are paradoxically claimed to 
** prove the ruleby their very rarity. ‘ 

In the opening sentence of this article we spoke of “ certain limits” within 
which the normal thickness of the canes in any one kind of oane will vary. Every¬ 
body watching the canes passing up the carrier to the mill will have noted that, 
while there is a general average thickness in each kind of cane, many isolated 
canes eitb^er exceed or fall short of it. The cause of this constant variation has 
been somewhat fully explained in previous papers of this series (see especially 
I.S.J.y 1920, pp. 200-201 and the figures on the accompanying Plate). Stating the 
case briefly, we know, from our dissections of the branching system of the cane 
plant, that those first appearing are usually the thinnest and that the later formed 
branches are thicker and thicker according to the order of branching they represent 
in the clump complex. With the normal thickness of the variety in one’s mind it 
is thus easy, at the mill, to separate the canes into those formed in the early and 
late parts of the season. And the limits of vaiiation around the normal or average 
will depend upon the formula of the branching eystem,^ being wide in the case of 
canes with an extended formula, such as the Indian canes, and narrower where, 
as in the tropical forms, there are fewer canes in the bunch and the formula has 
fewer orders of branching. 

We have thus far considered the thickness of the cane as a whole and studied 
its variations in different parts, assuming that each joint is uniform throughout 
its length. This is, of course, not the case. While the joints of some canes are 
almost uniformly cylindrical, those of others differ in thickness in different parts 
of the length, this giving them a characteristic shape. In some canes the joint is 

I C, A. Babbbr, Studies In Indian Canes, No. IV. Memoirs of the Agricultural Department 
in India. Botanic^ Series, X, 2, l»i», page 126. See also in the same paper Plate XVII where 
the usual form of basal thickening of the cane is clearly shown. 

* 1919, page 602. 
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thiokest at the node» and it becomes bonenihaped or bioonoaTo; in others the 
joints are thickest in the middle and are biconyez or barrel*shaped. Sometimes 
the base of the joint is thickest and the rest tapers upwards, and sometimes the 
reverse is the case; and there are endless minor variations of these main types* 
The interesting feature in these joint shapes is that they are usually constant for 
the variety, and we have some reason to believe that the shape of the joint is one 
of those few characters of the cane which we know are handed down from parent 
to offspring.^ The shape of the joint has already been found useful in determining 
the male parentage of an uubagged seedling, when several adjoining plants have 
been in flower together. Fig. 5 shows some typical shapes of cane joints. 




The thickness of the cane is an important factor in the weight of the crop, 
and the question naturally arises as to whether we can in any way control it. A 
good deal of work has been done at various times in planting the cane sets at 
different distances apart, as influencing amongst other things the weight of the 
individual canes. Many years ago Stubbs in Louisiana showed that, by planting 
the sets n^ore widely apart, thicker canes could be obtained. This question has 
been more exhaustively studied in Java. There it became a matter of some 
importance to use as few sets as possible per acre, because, at the onset of the 
sereh disease, the planting material had to be raised in special hill nurseries far 
from the plantations in the plains. Muller yov Czernicki has published the 
most useful and comprehensive studies on the subject. His results agree in the 
main with those of Stubbs as to the effect of spacing, and he showed that for 
each variety experimented with there is an optimum of cane reaped, which can 
be obtained by regulating the distance of the cane plants from one another in the 
rows* This matter of spacing is a suitable subject for experiments by planters, 
for no general rule can 1^ fomulated. The optimum of yield has to be determined 
for each variety grown, for each soil and treatment, and for all of the various 
factors influencing cane growth, such as constantly differ from estate to estate 
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and even from field to field. In the.-e days of intensive work in the factory, 
cultivation is liable to be somewhat neglected, but it is perhaps more by a careful 
study of the work in the plantation than anything else that the value of the crop 
can be increased. That the variations in thickness may be considerable is evident 
from the following data published by the observers quoted above. Stubbs planted 
his sets 18, 12, and 6 inches apart in the rows, and the resulting average weights 
of the individual canes at harvest were 2*60, 2*49, and 2*17 lb. respectively. 
Muller von Ozbrnicki varied his distances by planting from 8 to 18 sets in the 
same length of row, and found that the weight of cane in the more sparsely 
rows exceeded those in the more closely planted by as much as 14 per cent. 
Although the weight of cane may depend equally on its length and thickness, 
and measurements of the former are not given by these obseivers, Mullbb 
VON CZBRNIOKI carefully measured thousands of canes as to individual thickness, 
and came to the conclusion that this was the chief factor in the case. All other 
workers agree that wider spacing produces thicker canes. 

But, for a true estimate of the value of a crop, we must have some knowledge 
of the sugar content of the canes at harvest, and many investigators have tackled 
this problem, unfortunately without knowing the way in which the cane plant 
was made up. They generally agree that the thicker canes of a crop have the 
purest juice. But the results here are less convincing; we now know that the 
thicker canes are those formed towards the end of the season, and that the relative 
ijchness of the juice in early and late canes will depend upon the period of giowth 
at which the cane is cut, opening up a further fruitful field for inquiry.* 

In concluding these remarks on the thickness of the cane, we may add a few 
words on another problem well worth investigating, namely, have the thicker or 
thinner varieties of canes the richer juice ? We have found that the purity of the 
juice of seedlings depends directly on that of their parents; the descendants of 
rich canes will, on the average, have rich juice and the converse. We have also 
observed that, when canes are crossed, the average sucrose percentage in the juice 
of the seedlings varies around the mean of that of their parents. In judging the 
relative richness of the juice of thick and thin varieties, we must therefore confine 
our comparison to seedlings of the same parentage. As the result of many 
hundreds of observations we have come to the conclusion that, as a rule, the 
extremes of each series are worthless from the sugar point of view. Excessively 
thick or thin seedlings of a series generally have juice considerably poorer than 
the average. In a general collection of seedlings with common parentage, we have 
not been able as yet to come to any definite conclusion, although there seems to 
be a well defined tendency towards the thinner seedlings being slightly richer in 
juice than the thicker. In crossed seedlings, where a thick, tropical cane has been 
crossed with a thin Indian one, there is an equally well defined tendency in the 
opposite direction, the thicker seedlings of the series having slightly richer juice 
than the thinner.® 


Prospects for the 1920 sugar crop in Spain are reported to be excellent, and it is 
estimated that the Sociedad General A zucarera will be able to treat enough beet to produce 
90,000 tons of sugar, which compares with the 85,000 tons of the previous*crop. A surplus 
for export is expected and, with the high prices ruling, an unusually prosperous year is 
promised for the Spanish sugar industry. 

* See 1920, p. 202. 

• This subject has been more fully developed In C. A. Babueb, Studies in Indian Sugar 
Cane. No. 2. Memoirs of the Agricultural Department in India. Botanical Series, VIII, 8, 
1916, pp. 176 9. 
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Air-Pump Capacities and Incondensible Gas Volumes 
in Industrial Vacuum-Evaporator Plant.' 

By XBWARI) OOBNBR. 

The rather unfortunate general use of empincal formulae for the detenuiuatiou 
of air-pump capacities in evaporator work has led the writer to attempt to lay down 
in a clear and concise maimer the theoretical principles entailed, with practical 
data and a set of curves, which will enable designers to choose the correct value for 
any particular case. 

Empirical formulee are undoubtedly most useful in average cases, and under 
satisfactory conditions designs obtained by their use are good enough for practical 
purposes, but many cases have occurred in which a fuller knowledge of the root 
principles would have been of extreme value to the designer, and would un¬ 
doubtedly have enabled him to produce a more efficient and satisfactory apparatus. 
It is often remarked by draughtsmen and engineers, who have been connected with 
more than one firm, how great the variation is between the empirical figure taken 
in one shop and that taken in another, and the writer is personally acquainted with 
three different values for the capacity of dry-air pumps, values which differ so 
greatly that it difficult to explain the fact that these firms are all makers of very 
satisfactory plants. 

Now, empirical formulre, especially as regards condensation problems, can 
only be considered accurate or practically accurate between certain limits, i.e., a 
single value for, say, air-pump capacity cannot be expected to cover all variations 
of injection temperature, vacuum, or hot-well temperature, and it is essential that 
in many cases an accurate factor should be obtained, applicable to the particular 
conditions prevailing. 

The possible vacuum in any condenser is directly due to the absolute pressui^e 
in the condenser, this absolute pressure being the sum of the partial pressure of 
water-vapour and air or other iucondensible gases present. 

According to Dalton's Law, any number of gases enclosed in a vessel will each 
exert a pressure upon the walls of the vessel equal to the pressure such gas would 
have exerted had it been ])resent alone, and the total pressure in the vessel is the 
sum of the partial pressures of all the gases present. Also, each gas occupies 
the whole space, or in other words, the molecules of the different gasses are 
intimately mixed. 

The temperature prevailing in a condenser is, approximately, that of the out¬ 
going or tail ” water, and it is easily seeu that this temperature is the governing 
factor in fixing the vacuum. It is sometimes thought that the quantity of air 
relative to steam, entering the condenser, plays an important part in determining 
the vacuum, but as the ratio of air to steam is always very small, the actual effect 
can safely be negldeted and, in fact, has no influence whatever in the latter part 
of the condensation, t.e., after the latent heat has been removed. Immediately 
after condensation of the steam, the ratio of air to vapour becomes very greatly 
increased, and the partial pressure of the air becomes a very important factor in 
determining the vacuum, and it is this partial pressure of ^e air which explains 
the difference between the vacuum shown on the gauge and the vacuum which 
one would expect from the relative thermometer reading. 

I Reproduced from Engineering^ 1920, olx., No. 2820. 
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The volume of 1 lb. of air enclosed in a space, at any temperature and 
pressure, is found as follows:— 

V *4“ 

“ P, (1\ + 460) 

where = volume of air in cubic ft per lb., at 60® F., and 14*7 lbs. per 
sq. in. s= 13*1 cub. ft 

V, = volume as above, at P, and T*. 

P, = 14*7 lbs. per sq. in. 

P, = Pressure of air at T, and volume required. 

T, = 60® F. 

Substituting the given values in the above formula, we get:— 

y __ 13-1 X 14*7 X (T. + 460) __ 0*37 (T, + 460) 

• “ je, X 620 ” P, 

In a mixture of steam and air, at any given volume and temperature, the 
volume of the air is equal to the volume of the steam, and also equal to the total 
volume, and its weight is:— 

\V mm _ Pa X V _ 

0-37 X tT, + 460) 

where W = weight in lbs. of the air contained in the mixed volume. 

Ps = pressure of the air, which is equal to the total pressure minus the 
pressure of the water vapour or steam at temperature T,. 

The usual allowances or data for ratio of air to steam, which are applicable to 
power plant, are very much too low for industrial evaporator work, as this latter 
plant exposes a much greater joint surface, and is working with liquors which 
contain a large quantity of gases in solution, as well as other guses which are 
evolved during the evaporation process. On the other hand, the water used for 
injection is very often at a much higher temperature than that used in European 
plant, and thus contains slightly less air; this of courae is only intended to apply to 
tropical conditions, and chemical evaporators working in Europe would, naturally, 
have conditions of injections similar to power-plant in the same locality. 

The most reliable figures for incondeusible gas volumes relative to steam 
entering the condenser are as follows:— 

(1) 4 lb. of air per 1,000 lbs. of steam or vapour. 

(2) 0*2 lb. of air per 1,000 lbs. of liquor treated. 

(3) 0*1 lb. of air per 1,(K)0 lbs. of injection water. 

These values are originally intended for sugar-juice evaporators, but can be 
used with confidence for almost all chemical liquors, and for any temperature of 
injection. The quantity, under heading (2) above, varies with the number 
of vessels in the evaporator, and a table of constants is given for the various 
groupings, as the curves are all calculated for the most usual triple»effect grouping; 
a set of multipliers is also appended, to facilitate calculation. 

As previously mentioned, the possible vacuum in any condenser is directly 
due to the temperature of the ** toil ” water, and in condensers of the jet type this 
tail water is the condensed steam, together with the injection water. The formulae 
for obtaining air-pump capacity for any type of jet condenser are very similar, only 
differing in respect of the values taken for the temperature at which the air is 
withdrawn, and in the case of barometric or counter-current jet condensers, the 
pump is not required to deal with any tail water, and thus no factor for this is 
embodied* 

Now, as stated above, the most important factor in determining the possible 
▼acuum is the temperature of the tail water, and indirectly this temperature 
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greatly affects the volume of air which must be withdrawn. Every lb. of 
injection water brings with it a certain cxuantity of air, and thus the greater 
the quantity of injection water used the greater the quantity of air which must 
be removed. Against this must be placed the fact that, the greater the quantity 
of injection water used, the lower will be the temperature of the tail water, and 
consequently a higher vacuum will be obtained, together with a lower air tem¬ 
perature and smaller volume per lb. A set of curves plotted for this purpose 
shows a marked diminution of air-pump volume, with increase of injection water 
ratio up to a certain limit, after which pump capacity rises rapidly, on still further 
increasing this ratio. 

To find the ratio by weight, the following simple formula is used: 

steam 

w ^ + 

T, 

where W = weight of injection water per lb. of steam per hour. 

L = Latent heat of the steam at temperature due to required vacuum or T, 
T, = Temperature of steam at the required vacuum. 

Tj= Temperature of the ‘‘tail’* water. 

Tj = Temperature of the injection. 

It is usual to assume Tg, 10® below T, for low-level, parallel-flow jet con¬ 
densers, and 6® below T, for barometric or other counter-current jet condensers. 
These allowances are considered sufficient in most cases, but the designer must 
satisfy himself, in special cases, that the temperature difference given by those 
values is sufficient for the complete transmission of the heat during the passage of 
the steam through the condenser, or in other words, that the condenser is of suffi¬ 
cient length. The curves in Figs. 1 and 2 are plotted for conditions as given 
above; other conditions will of course require special calculations, of which formulae 
are given below in their respective places. 

Loxo-ltvtl paruUel-JloKf condensers. —The air which is to be removed from this 
type of condenser is withda'awn along with the tail water, and is, therefore, 
practically at the same temx»erature, and its volume may be calculated as follows: 


V - Vi Pi -f 460) 

“ l\ (T, 4- 460) 

where V, = volume of the air, in cub. ft., per lb. at temperature T^; 

P, = 14*7 lbs. per sq. in. pressure. 

= Pressure of the air, or difference between total pressure in the 
condenser and the pressure of water-vapour at temperature T, 
Y, = 13*1 cub. ft. 

T, = temperature of the tail water. 

T, = 60® F. 

This formula, as already shown, becomes on substitution:— 

V „ 0-37 (T, + 460) 

> 2 - ^ 

* 3 


The pressures used in condenser work being all below atmospheric pressure, 
and as temperature is such an impoilaiit factor, it is found more convenient to 
take these pressures in inches of mercury rather than in lbs. per sq. in, and the 
above formula then becomes transformed to 

V* « 0*37 (Tg 4- 460) X 2-Oi ^ 0 *756 (Ta 4“ 460 ) 

* Pi 

The formula given above enables one to calculate the volume of 1 lb. of air 
at any temperature or pressure, but in order to obtain the pump displacement, it 
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will be necessary to revise the above so as to give the volume of air and tail water 
^er lb. of steam, and as pump displacement is usually given as cub. ins. 
per min. per 1 lb. of steam condensed per hour, a further alteration should be 
made in its construction. 

D - 0*765 (t + 460) X (A: + ^) X 1728 _, 

X 60 ’ 

- it + 460) X {k + fn) 

Pit 

where D = JPump displacement, in cub. ins. per min. per 1 lb. of steam 
condensed per hour. 

t = temperature of tail water in deg. F. 

P, = Pressure of the air {gee above), 

k = a. constant, for type of apparatus. See Table 1. 

m := W X 0 0001 or ot ii» 3 «ition X 0 0001 
lbs. of steam 

n = (W + 1) X 0*462 = volume of tail-water 

W weight of injection in lbs. per 1 lb. of steam condenser per hour. 

The curves given in Fig. 1 are plotted from this formula, tail water being 
taken at 10° below temperature proper to vacuum; injection water quantities are 
also given in the dotted curves. The values obtained from these curves are, of 
course, minimum values, and should be increased according to the designer’s 
experience, and for the particular type of pump employed; for those unused to 
this type of work, the writer suggests an increase of 10 per cent, as being quite 
sufficient to meet all contingencies. 

Barometric condenBet^e, or low-level counter-current ajtparatuB ,—In this type the 
air is withdrawn at a point, either above or very little below the injection-water 
inlet, and is therefore removed at, or almost at, the temperature of the injection. 
The air pump deals with air only, and as this air is cooler, and therefore denser, 
the pump is necessarily smaller than the wet type of similar condensing capacity. 

The fonnula giving injection water quantity is similar to that given pre¬ 
viously, excepting that the temperature of the tail water is token 5° below tempera¬ 
ture proper to vacuum. 

The temperature of the air is taken here as being 2° above that of the injection 
'water, and this has been added to the absolute temperature value in the formula: 

1) - 0’765 (/ + ^62) X (A: + w*) X 172 8 
Pa X 60 

_ 21-8 (< + 462) X (it-hm) 

Fa 

where the symbols have the same meaning as in the previous formula, except f, 
which in this case is the temperature of the injection water. 

The curves given in Fig. 2 are plotted from the above formula, and, as before, 
are of course minimum values. It will be noticed that a vacuum of 28 in. or over 
requires very large pump capacity, when the injection exceeds 70® F., and as this 
temperature is generally lower than the usual for tropical countries, it is very rare 
to find apparatus designed for such high vacua when intended for such localities. 

In actual practice, a small portion of the air is carried out in the tail water, 
but it is safer, as a rule, to neglect this quantity. 

Surface condeneerB. —For this type of condenser very-different conditions exist, 
the steam is condensed without coming into actual cont^t with the injection or cir¬ 
culating water, and the quantity of air to be dealt with is correspondingly reduced. 
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Most 8ui*fao6 condensers are designed for counter flow, as this enables the 
circulating water to be used to the greatest advantage, and also allows the lowest 
possible temperature of the condensate being obtained. 

There is a great deal in the design of surface condenser plant which depends 
upon special conditions, and as this is beyond the scope of the present article, the 
writer offers the curves in Fig. 3 as being only a guide, as it is almost impossible 
to give values which would suit all conditions. 


Ftg.3, wET-Ai/i purntm. stmPACE’-eoNoeNSgM. 



The curves given are calculated on the assumption that the injection water is 
raised to a temperature 5^ below that due to the vacmim, and that the condensate 
is cooled to 6® above the injection or circulating-water-inlet temperature. 

V _ 21*8 (/ 4 . 46 O) X 

V — ----f- 

* a 

where Y = displacement of vacuum pump in cub. ins. per min. per 1 lb. of 
* steam condensed per hour. 

Pg = pressure of the air {see above). 

A; =: a constant, see Table 1. 

ng = volume in cubic inches per min. of 1 lb. of condensed Bteam=:0'4G2. 
/ = injection temperature 4* o®. 

In the curves, h has been taken as 0*0048, which is the value for triple-effect 
evaporators, and the displacements given by these curves must be multiplied by 
the co-efiQcients given in Table 2, if any other grouping of apparatus is required. 


air 

Table L— Valuteof - in Ihs. per hour. 

steam 

Type of apparatus. “ A; ** 

Single effect 0*0044 

Double effect .. .. . 0*0046 

Triple effect. 0*0048 

Quadruple effect 0*0069 

Quintuple effect. 0*0062 


452 





Air-Pump Capaciflett etCM in induttrlal Vacuum-Evaporator Plant. 


Tablb II.— Co-^effleitnU for corretting dUplacomeiit given in curves^ for groupings 

other than Triple effect. 

Type of Apparatus. Co-efficient. 


Single effect. 0*917 

Double effect . 0*968 

Triple effect. 1*000 

Quadruple effect .. . 1*23 

Quintuple effect. 1*29 


The word “air** used in many places throughout the text is intended to cover 
all incondensible gases. 

The writer has not intended to give a thorough scientific reasoning, nor to 
make allowances for all the minute phenomena connected with this subject; such 
scientific, or, one should say, academic treatment is certainly desirable in dealing 
with research work, or in training students, but the error caused by the omission 
of these refinements in the formula are so small as to be negligible, and as the 
points for the curves were all obtained by slide-rule aid, such differences have no 
doubt been fully covered by the method of taking the next higher even figure. 


The Paper MakiafS Qualities of Hawaiian Bagasse.' 

By ARrHUK V. LITTLE. Inc. 

Pkevious Attempts to utilize Bagasse for Paper Making. 

Previana experiments ,—It is unfortunately true that many of the references to 
the utilization of bagasse for paper making which have appeared from time to time 
have very evidently been written by those who had no technical knowledge of 
the requirements which this raw material must meet. It is largely owing to such 
exaggerated and misleading statements that a certain amount of prejudice has been 
created against bagasse. 

In 1856 Thomas Routledge, who first introduced esparto into England as a 
paper making material, carried out some experiments on bagasse and obtained 
results which indicated that the fibre from bagasse was quite similar to straw and 
esparto and was well adapted for paper making purposes. In 1878, Carl Hoffman 
supervised the preparation of several hundred tons of bagasse pulp in a mill in 
Maryland owned by the Philadelphia Public Ledger. In both cases, it is interest¬ 
ing to note that there appeared to be no question as to the quality of bagasse fibre, 
and the verdict of both men (whose reputations in the pulp and paper world were 
of the best) was that bagasse under suitable treatment would yield an excellent 
paper making fibre. The attempt to utilize bagasse commercially as made by 
Hoffman failed, it is understood, because of the difficulty in insuring a steady and 
sufficient supply of the raw material. Since that time, a number of attempts have 
been made to utilize bagasse, most of these ventures being carried out in the 
southern United States. 

E. H. Cunningham & Co. attempted to make a cheap grade, of paper from 
bagasse by boiling it with lime. The inferior quality of the product, together with 
the low market price which it commanded, contributed to the closing of the mill, 
although it was reported that failure was brought about by the heavy floods which 
devastated Qulveston and a great deal of Southern Texas in 1900. 

' Extracted from the Report of the Experiment Station of the Hawaiian Sugar Planter's 
Association; Bulletin No. Agricultural and Chemical Series, Honolulu, T. 11., 1919. 
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In 1903, the United Bailway & Trading Company with offices in New Orleans, 
endeavoured to manufacture a satisfactory grade of wrapping paper from bagasse. 
They experienced much trouble due to the hard, brittle character of the paper which 
they turned out, a result entirely to be expected fi'om their practice of cooking the 
bagasse with lime. We understand that this company abandoned the idea of using 
bagasse, after demonstrating that a marketable grade of wrapping.paper could not 
be made from it with the equipment available. 

The United Fruit Co., in 1915, erected a small paper mill at Preston, Cuba, 
for the purpose of manufacturing wrapping paper from bagasse. It had a 
capacity of about 4 tons daily, and its operation was carried out under the direction 
and patents of Mr. Tennant Lee. The bagasse was cooked with caustic soda, 
and there was no effort to reclaim the alkali. The samples of paper which we have 
seen are of a very coarse grade, full of dirt, and apparently only intended for local 
consumption as a wrapping paper. The small size of the mill, increasing cost of 
chemicals, and the low grade product, all contributed to the failure of the project, 
so that the operation was discontinued after a few months. It should be under¬ 
stood in this connexion that this venture had nothing to do with the utilization of 
bagasse prepared by the Simmons process. 

The Sugar Cane By-Products Co. first came into prominence in 1917, when it 
launched a widely advertised camjiaign inviting subscriptions to its stock. It 
claims to have a mill in tho course of erection at New Iberia, La., to convert 
bagasse into a high grade pulp according to a process patented by Mark W. 
Marsden.* In their prospectus, the following statements appear, which to those 
having the barest conception of the cost of making pulp aud paper are truly amazing. 

“Our estimated cost is $9*o0, including the raw material, overhead, and other 
expenses, to produce from a ton of bagasse: 660 lbs. of paper pulp, conservatively 
estimated to be worth 6 cents per lb., $27*60; 660 lbs. of raw* cellulose, conserva¬ 
tively estimated to be worth 3 cents per lb., $19*50; 15 gallons of alcohol, conserva¬ 
tively estimated to be worth 35 cents per gallon, $5*26; 200 lbs. fertilizing material, 
conservatively estimated to be worth J cent per lb., $1 *00; total $53*25. In other 
words, one ton of bagasseshould produce finished products conservatively estimated 
to be worth $53*25, and the estimated cost of producing these products is $9*50, 
which will leave a net profit of $43*75 per ton. Oiii* first mill will ultimately 
produce 300 tons per day.'* 

In addition to the foregoing attempts to utilize bagasse for paper making, we 
understand that the New Orleans Picayune was printed for a short period a 
number of years ago on paper made from bagasse. We have no information 
available as to the origin of the paper used, nor do we know the outcome of the 
experiment from the publisher’s point of view. It may also be mentioned that in 
1900 an attempt to make paper from bagasse was carried out in the British West 
Indies. The mill was operated as a result of experiments carried out by Mr. 
Bekt de Lamabre, and at least one issue of the Trinidad Mirrm' was printed on 
paper made by him. His process consisted in cooking the bagasse with a low* 
percentage of caustic soda and at a low pressure. No attempt was made to bleach 
the pulp. 

Several years ago Mr. Vigqo Drewsen, of New York, earned out an exten¬ 
sive series of experiments on bagasse at the mills of S. D. Warren & Company, 
Cumberland Mills, Maine. As a result of these experiments, Drewsen was 
granted a number of patents, ^ one of which has to do largely with treatment of 

i/.iS'.J., 1916, .385; 1917, 238; 1918, 627. Also U.£ Patents, 1,2.51,261 and 1,269,476, 

* U.S. Patents, 853,943 and 1,229,422. 
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bagaBse to remove the pith. It is to be noted that he cooked the bagasse with 
caustic soda, and then washed out the pith, following the same procedure which 
we followed on our experimental work. In the latter case, however, the pith 
was separated from the bagasse before cooking, which has the advantage of not 
wasting the alkali through its unavoidable action on the pith. 

Causes of failures ,—In practically all the attempts which have been made to 
commercially develop bagasse as a paper-making material, excluding those ven¬ 
tures which have been manifestly stock selling propositions, failure has been 
brought about largely from a lack of comprehension of the characteiistics of 
bagasse as a paper-making material, or an attempt to convert it into a grade of 
paper to which it inherently was ill adapted. 

In the first instance, two factors which operate against bagasse are its large 
bulk and relatively low yield of fibre. For example, the yield of fibre from spruce 
by the sulphite process is about 51 per cent, of fibre and 1 cub. ft. of loosely 
packed dry spruce chips weighs about 10 lbs. Contrasted with this, the yield of 
fibre from bagasse is approximately 30 per cent, and the weight of 1 cub. ft. of 
bagasse containing about 20 per cent, moisture and loosely packed is 3 lbs. In 
other words, 1000 cub. ft. of digester capacity would yield per cook about 5100 lbs. 
of spruce fibre as against 900 lbs. in the case of bagasse. 

The force of this objection is, however, much lessened if the pith is removed 
from the bagasse before it is cooked. A slightly better digester charge can be 
made, and the yield is increased from about 30 per cent, to 45 per cent. So far as 
we are aware, no large scale industrial attempt has been made to use bagasse in 
which the fibre has been separated from the pith. 

As to the quality of paper made, we do not believe that the possibilities of 
bagasse lie in the field of wrapping and coarse papers. Such papers could at best 
compare with cheap straw papers. To make high grade pa])er, however, more 
elaborate equipment w'ould bo required, and to bo successful a thorough know¬ 
ledge would be necessaiy of the correct technical details for converting bngas.«^e 
into paper. 

General Survey of the Question of the Utilization of Hawaiian 
Bagasse for Paper Making. 

Ohject of investigation .—The present investigation, the results of which are 
embodied in the following report, was undertaken foi the purpose of making a 
detailed stud}^ into the technical and economic conditions affecting the proposed 
use of Hawaiian bagasse ns a paper-making mnterinl. That part of the investi¬ 
gation which concerns the technical problems involved has been accomplished 
with no undue difficulty, and the results obtained are strictly in line with the 
much more extended researches made a few yea is ago in connexion with Cuban 
bagas.se. The economic problems involved in a projicsed utilization of Haw^aiian 
bagasse have been exceedingly difficult to handle. All the elements which enter 
into a pulp or paper proposition have been tremendously affected within the past 
few years and the extent to which the cost of labour, chemicals and equipment 
will revert to the pre-war level is a matter of pure conjecture. It is, therebue, 
quite necessary that the conclusions reached in connexion with the present problem 
be interpreted with proper regard to the generally admitted abnormal conditions 
now prevailing. 

Samples submitted .—It was considered desirable to compare the bagasse from 
a few of the principal varieties of cane grown in the Islands ; also, to determine, 
if possible, the effect on the paper making qualities of the bagasse of the mechan¬ 
ical treatment to which the cane^had been subjected in the sugar mill. To this 
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end, four samples of bagasse were submitted with the following descriptions. Lot 
No. 1 was from cane of the Yellow Oaledonia variety. The milling machinery whioli 
prepared the bagasse did not include a Searby shredder. Lot No. 2 was from the 
Yellow Oaledonia variety. The milling machinery which prepared the bagasse 
included a Searby shredder. Lot No. 3 was from the Hawaii 109 vaiiety. This 
sample we understand was not shredded, but, coming from a 20-roller mill, was 
expected to be approximately as well disintegrated as Lot No. 2. Lot No. 4 wa.s 
from cane of the Lahaina variety. The mill included a Searby shredder. 

Influence of Variety of Cane, —The quantatitive results obtained in our small 
experimental paper mill runs were subject to considerably more variation than is 
usually the case. This was due to the necessity of first separating the pith from 
the fibrous portion of the bagasse. In cany in g this operation out on a small scale 
the experimental error was rather great. However, in so far as we could determine, 
there is no appreciable difference between any of the three varieties of bagasse 
submitted, as to the quality of the pulp produced. Of the three, Yellow Caledonia 
appears to give the best yield of pulp. The Hawaii 109 variety gave a slightly 
lower average yield of bleached pulp than the Yellow Caledonia. Of the three 
different varieties, the Lahaina bagasse gave the lowest yield. The difference 
between Yellow Caledonia and Lahaina was quite striking. 

Influence of Vane Preparation, —Considerable experimental work was carried 
out on Lots No. 1 and No. 2, consisting of Yellow Caledonia bagasse, not shredded, 
and shredded respectively. The difference to be oxi)ected here would be quanti¬ 
tative and a slightly lower yield of bleached pulp was found in the case of Lot 
No. 2 or shredded Yellow Caledonia bagasse. The lower yield is very probably 
due to the greater loss of fine fibre incidental to mechanical separation of the pith 
and fibre. Under other conditions, it is probable that there would be no decrease 
in yield produced by shredding. That is, we do not believe that the shredding 
operation inherently involves a lower pulp yield. 

Pulp Making Methods, —To make a high grade pujp or paper from bagasse 
three well-known methods of cooking the bagasse are available, viz.:—the soda, 
sulphate, and sulphite processes. The sulphate and sulphite processes are most 
generally applied to coniferous or long fibred woods, while the soda ])roce8S is 
usuallj’ employed with deciduous or short fibred woods. The term * ‘ sulphite pulp 
therefore refers more particularly to the nature of the fibre than to the process. 
Likewise, in speaking of soda pulp, it is generally understood that a short fibred 
wood, such as poplar, has been used. At this place, it is only necessary to note 
that Hawaiian bagasse can be successfully reduced by either soda or sulphate pro¬ 
cess. The experimental differences as to yields and quality of pulp were found 
to be small, or at any rate proportional to the different cooking conditions employed 
There was nothing to indicate that either process compared to the other is pre¬ 
eminently adapted for cooking Hawaiian bagasse. The sulphate process is some- 
wliat cheaper to operate because of the lower cost of chemicals; but the advantage 
in this respect is offset by the objection that the sulphate process is characterized 
by a most persistent and offensive odour which might be serious if the process were 
to be installed near a large community. In general the sulphate process will show 
slightly higher yields of pulp and in many cases the pulp obtained is somewhat 
easier to bleach. In the case of Hawaiian bagasse, our experimental results did 
not show this advantage of the sulphate process. However, if the pulp mill could 
be situated so that the odour would not constitute an objection, we believe the 
sulphate process better suited for cooking Hawaiian bagasse, otherwise the soda 
process wou\d be employed. There is not a great deal to choose between the tv^o 
processes from a standpoint of technical operation. 
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Yield of PttZp.—The yield of bleached pulp obtained from the yarious samples 
and different experiments varied considerably. Probably the greater part of the 
variation between different experiments in which the cooking conditions were 
identical was caused by irregularities in the mechanical operation of separating 
pith and fibre. However, we consider that the results obtained show that a yield 
of bleached pulp of approximately 30 per cent, can be expected from the bagasse of 
the Yellow Caledonia vanety. This means that from 100 lbs. of air-dry bagasse, 
there would be obtained about 30 lbs. equivalent weight of air-dry bleached bagasse 
pulp. It should be emphasized that this figure is based upon the original bagasse, 
4.S., with no separation ol pith and fibre. As used in the pulp mill, the bagasse 
would have been mechanically treated to separate the pith and the latter would be 
available for fuel or other purposes. Begarding the other two varieties of bagasse 
Hawaii 109 showed a yield of about 26*7 per cent, bleached pulp, and Lahaiua 
bagasse yielded but 22*3 per cent, under practically identical conditions of cooking. 

It is interesting to compare the average yields of bleached pulp from Hawaiian 
bagasse with the yields of bleached pulp from Cuban bagasse. The latter when 
treated by Simmons process* was found to give approximately 38 per cent, of 
screened bleached pulp based on the diy, shredded, sifted bagasse. On the same 
basis Hawaiian bagasse yields very nearly 48 per cent of screened bleached pulp. 
Thene is no doubt but that the older growth of Hawaiian bagasse with consequent 
greater lignification contributes to a large part of this increased yield. On the 
other hand, the Hawaiian bagasse after treating experimentally to separate pith 
was cleaner than the Simmons fibre, which would in itself produce a higher yield. 

Quality of Pulp .—In the case of all three varieties there was no perceptible 
difference in the quality of the fibre. Hawaiian bagasse fibre appeal s to have 
practically the same characteristics as the fibre from Cuban bagasse. In leng\h it 
is shorter than so-called soda pulp, which is typical of the shortest bleached fibre 
in large scale use in the United States. If the bagasse pulp were to be marketed 
as such, it would have to compete against bleached soda pulp and we firmly believe 
that bagasse pulp has certain points of superiority compared to soda pulp. In 
strength, paper made from bagasse, soda, and sulphate fibres respectively, indicate 
that the bagasse occupies a position between soda and sulphite. In view of our 
investigation of Cuban bagasse, the results indicated that the fibre would make an 
excellent book paper, for which pui-pose soda pulp is commonly emidoyed. The 
bagasse sheet has a tendency to ho somewhat harder than in the case of soda, but 
this feature, which is not desirable in a hook paper, can bo satisfactorily met by the 
use of more loading in the sheet. In this field alone, if bagasse fibre were success¬ 
fully introduced, the tonnage which could be reasonably disposed of would be far 
in excess of the output of any initial mill. 

In the field of writing papers, bagasse pulp offers distinct possibilities. The 
fibre imparts a certain “feel” and character to the sheet which is vei*}*^ desirable. 
In strength, bagasse is somewhat weaker than sulphite pulp. With bagasse fibre 
alone, a bond paper can be made which has excellent qualities of “feel” and finish, 
but is rather deficient in strength. 

In short, we are of the opinion that Hawaiian bagasse fibre possesses many 
cbaracteristics which permit its being classed as a valuable paper-making fibre. 
Although capable of yielding a good sheet of paper in itself, bagasse pulp would 
undoubtedly he used as a mixing fibre with other longer fibred pulps and very 
probably would find its widest application in admixture with rag, sulphite, or soda 
fibres, for the production of book papers and cheaper giade writings. For wrappings 
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and other papers in which strength is the principal consideration it would be of 
comparatively little value. 

Cost of Raw Materials ,—In the Hawaiian Islands bagasse cannot be considered 
as a waste product in the common sense of the word, but rather as a by-product 
having a distinct value. This value, which depends entirely on its utilization as a 
fuel, will naturally vary according to the cost of the fuel oil which it replaces. In 
a well balanced sugar mill, the output of bagasse practically covers the heat 
requirements of the mill, so that very little fuel has to be brought in from outside 
sources. In the case of a sugar mill, which is developing its power practically 
entirely fr6m bagasse, any division of the bagasse supply from the boiler-house will 
require an equivalent amount of fuel oil to replace it, unless of course, other 
economies are effected which will tend to cause the bagasse output to be in excess 
of boiler-house requirements. In the present report, our estimates have been based 
on’conditions prevailing in 1912, on account of the abnormal prices now prevailing. 
Accordingly, a value of $1*20 per ton has been placed on green bagasse carrying 
45 per cent, water, this value, which is undoubtedly low for the present time, 
applying to the period mentioned. At this valuation the cost of raw material 
immediately places bagasse in a very favourable position compared to other sources 
of pulp and paper raw materials. 

Preparation of Bagasse ,—Bagasse ns it comes from the mill is unsuited for 
pulp-making on account of the high content of non-fibrous cellular tissue or pith, 
which in itself has no paper-making value, and constitutes an impurity which 
must be removed. By shredding the bagasse as it comes from the sugar mill 
somewhat more finely and then sifting in a rotary screen, practically all the pith 
can be removed together with some of the finer fibre. In other words, it is neces- 
sary-to carry the results obtained by shredding and milling somewhat further, so 
that a fairly clean preparation of pith and fibre can be obtained. It has been 
found perfectly possible to do this on Cuban bagasse at a very low cost and we 
have no doubt but that such an operation could be carried out on Hawaiian 
bagasse cheaply and efficiently. 

Storage of Bagasse —One of the troublesome features in connexion with the 
use of Hawaiian bagasse for pulp and paper-making purposes lies in the fact that 
the bagasse would not be available throughout the year. Since it would be highly 
impossible to consider operating a pulp mill for less than about 300 days a year, some 
provision would have to be made for the “off*’ season. Either of two expedients 
suggests itself. In the first place, some other source of fibre might be em¬ 
ployed. For example, bamboo has been shown to yield an excellent pulp which 
closely compares with bagasse. Although we understand no bamboo is available 
at present, the introduction and intensive growth of a sufficient quantity of bamboo 
to supplement the bagasse supply when the latter is not available might be 
considered. 

Another and possibly more effective means of meeting this difficulty would 
be to store sufficient bagasse to carry the pulp mill when the sugar mill is not 
grinding. Undoubtedly the bagasse would have to be dried to prevent fermenta¬ 
tion, but this operation would not be difficult, particularly if a gradual surplus of 
bagasse were built up during the whole of the gi’inding season. The most serious 
objection to bagasse storage consists in the space required. The sifted bagasse 
necessary to run a 30-ton pulp mill for 100 days would occupy approximately 
1,200,000 cub. ft. 

As another alternative, if a small capacity pulp and paper mill were considered 
most feasible, the pulp mill might be designed with a capacity large enough to 
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provide the paper mill with pulp for that period of the year in which bagasse would 
not be available. In other words, the pulp mill would operate during the grinding 
season only, while the paper mill would operate 800 days a year. It should not 
be necessary to dry the pulp, since it could readily be stored in the wet condition. 
The storage capacity required would obviously be much smaller than that required 
for bagasse, so that this matter should present little difficulty. In the case of a 
lO-ton paper mill, roughly 1000 tons of bleached pulp would have to be accumu* 
lated during the grinding season, for running the paper mill during the oft season, 
assuming the latter were to amount to 100 working days. 

ASize of Mill .—The size of the pulp and paper mill is impossible to define, but 
we have considered as alternative propositions either a 30-ton mill or a 10-ton mill. 
The capacity in either case is based on a 300-day year, and a daily output of 30 and 
10 tons respectively. From the standpoint of financial return, the smaller mill is 
not attractive. On the other hand, the proposition of manufacturing and 
marketing bagasse paper successfully is a new one. There are certain features 
upon which the success of the whole enterprise depends and which are difficult to 
determine except on an operating basis. Pre- eminent among these is the problem 
of securing a steady supply of bagasse for a 300-day operation on a 30-ton or 
larger basis. 

In view of this, a 10-ton mill might prove more attractive to those furnishing 
capital on account of the smaller investment, and the opportunity of gaining the 
necessary experience. Such a mill, however, must be regarded as a demonstration 
plant, and should be considered as the initial step in a subsequent and larger 
development. 

Estimated Cost of Equipment .—It is altogether impossible to make any satis¬ 
factory estimates for the cost of a pulp and paper mill at the present time. 
Almost eveiy item which would enter into the cost of the erection and equipment 
of a mill has increased by a considerable margin over pre-war prices. In 1912, 
we accumulated very full and accurate data as to the cost of equipment and opera¬ 
tion of a oO-ton bagasse pulp and paper mill. After due consideration, we have 
decided to base our estimates on conditions prevailing at that time, rather than 
attemj)t to use prices and costs which are in almost every case admittedly 
abnormal. 

The estimated cost of a 30-ton pulp and paper mill complete, with buildings 
and a suitable power plant would be npproximattdy ^550,000. For a 10-ton pulp 
and paper mill complete, with buildings and a pow'er plant, the estimated cost 
would be ^200,000. In the case of the 30-ton mill, approximately So0,000 would 
be required for working capital, and $25,000 in the case of the 10-ton mill. The 
total investment required w’ould then be approximately $600,C00 for the 30-ton 
and $225,000 for the 10-ton mill, all figures being based on pre-war conditions. 

Operating Costa and Profit .—In estimating operating costs we have tried to 
make all figures conservative, and as in the case of the equipment estimates, all 
figures given apply to pi-e-w'ar conditions. Even under these conditions a number 
of assumptions have necessarily been made. Without going into a detailed dis¬ 
cussion of these figures at this place, mention will only be made of the percentage 
return which might be expected from either of the two alternative propositions. 

Under the assumptions made, a pulp and paper mill with a daily capacity of 
30 tons of paper would yield a net profit of 25*3 per cent. Under similar condi¬ 
tions, a 10-ton pulp and paper mill might be expected to show a return of 13*4 per 
cent. In both oases, the percentage return has been calculated after deducting 
interest at 6 per cent, on the total capital invested. From an economic standpoint. 
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it is oiu' opinion tliat a 'well-designed 30-ton pulp and poper mill would present an 
attractive commercial venture under normal conditioiis. Under the same condi- 
tions, a 10-ton pulp and paper mill will not offer especially attractive financial 
possibilities. However, if the latter were designed so as to provide opportunity 
lor a large expansion, it might easily be converted into a better paying proposition 
at a later date. In any event, any decisive action should be deferred until trade 
and labour have reached a more stable condition. It would then be well to have 
estimates and market conditions revised to date, and in the light of such revised 
data some definite and decisive course of action could be adoped. 


Publications Received. 

Pyrometry. Ohas. E. Darling, F.I.O. Second Edition. (E. & F. N. Spou, Ltd., 
57, Haymarket, London, S.W. 1.) 1920. Price: 10s. 6d.; postage, Is. 

High temperature measurement is a matter of importance in manufacturing 
operations, and modern sugar factories and refineries make use of some type or 
other of pyrometer, in order to control the operation of their bagasse furnaces, 
char kilns, etc. This book first appeared in 1911, and was founded on a course of 
lectures before the Society of Arts, London, and the attempt made by the author 
to collect information required by those making actual daily use of ])yroinoter8 has 
proved a successful one. In the present enlarged edition (containing 69 illus¬ 
trations) parts have been revised in conformity with the latest practice, certain 
improvements having been developed during the war. As it now stands the book 
is an excellent practical treatise, and is written in the same lucid style as that in 
which those interested in physical subjects are accustomed to hear Mr. Lahlino 
lecture. 


Industrial Alcohol. By Eobert N. Tweedy. (The Co-oporative Eeferouce 
Library, Plunkett House, Dublin, Ireland.) Price: Is. not. 

Mr. Tweedy’s pamphlet is a popular discussion of the desirability of establish¬ 
ing an industrial alcohol industy in the United Kingdom, using potatoes as a raw 
material, most of which would be grown in Ireland. He advocates research work 
in various directions with the view to cheapening production, and concludes with 
the statement that “if something on these lines is not done we shall get our indus¬ 
trial alcohol, but it will come to us in tank ships from abroad under the heavy hand 
of the Oil Trust*, and from the home distillation of imported molasses. . . . Our 
supplies of liquid fuel ought to be obtained within the limits of these islands if we 
are to hasten recovery from the financial effects of the war, and if we are to bo 
provided with the means of resistance in the event of other wars.” 

Beport of the Comptroller-General of Patents, Designs, and Trade 
Marks for the Year 1919. (H.M. Stationery Office, Impoiiul House, 
Kings way, London, W.O. 2.) Price: 4d. 

Inter alia it is stated that during 1919 there was a remarkable recovery in the 
work of the office, the number of applications and specifications filed during the year 
under review being the highest on record, namely 32,853 and 18,922 respectively. 

Bradioation as a Means of Control in Sugar Cane Mosaic or Yellow 
Stripe Disease. By F. S. Earle. Bulletin No. 22. (Insular Experi¬ 
ment Station, Department of Agriculture and Labour, Porto Eico.) 

A considerable number of the more progressive planters in Porto Eico have 
followed the directions given by J. A. Stevenson for controlling the disease 

»IIe says that the Industrial Alcohol Co. is controlled by the Standard Oil Trust. It Is 
stated to have the largest distillery in the world situated on Chesapeake Bay, near Baltimore, 
Md., Cuban molasses being used. 

* Circular No. 14; Insular Experiment Station, Porto Rico. 
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by a Bystem of eradication. Uniforml 3 rfavourable results have been obtained at 
moderate cost. This system of eradication consists in: (1) planting only healthy 
seed; and (2) eliminating all plants showing signs of disease when the cane is 
about a foot high, this inspection being repeated at intervals of 10 days until no 
more oases can be detected. Letters from planters who have carefully followed 
out the details given by the Experiment Station for putting the system into 
practice lead to the conclusion that the mosaic disease can be controlled in this 
way in all regions where a supply of healthy cane is still available. In addition 
to Kavangire (which is completely immune) other varieties that may be planted 
are as follows: Java 36; Java 234 ; so-called ** Egyptian cane ”; and-G. 0. 1318. 
These kinds take the disease freely, but they are stated to be so resistent to its 
effects that it does them no appreciable harm. 


The Mosaic Disease of Sugar Oane and other Grasses. By E. W. Braudes. 
Bulletin No. 829. (U.S. Department of Agriculture, Washington, D.O., 
U.S.A.) 

Contents of this Bulletin include: Histo^ and distribution of the disease; 
symptoms; susceptitilit}': nature of the disease; and control (by roguing, 
exclusion, eradication; and planting immune varieties). 


Trade Notices. 

Saccharimeters. (Adam Uilger, Ltd., 75a, Camden Rd., London, N.W. 1.) 1920, 

M6s^!rs. IIiLOEtt Ltd. have just issued a very readable booklet on saccharimeters in 
gonerul nnd their special instruments in particular, in which they give an interesting 
account of the development of polarimeters from the earliest type of Biot, and discuss the 
Froncb, the Ventzke, and the present international scales. It is to be noted that this firm 
accepts the data of Bates and Jackson, of the Bureau of Standards, Washington, for the 
establishment of the lOO*’ point of the international scale, and that all Hilger instruments 
(unless instructions are given to the contrary) are thus standardized, instead of by means 
of the value obtained by Hehzfkld and Bcuonrock. A special method has been devised 
for testing the ** optical purity of the quartz plates for making the wedges, and it is found 
that even if the plates are cut from selected quartz crystals only one*seventieth of the area 
is considered to be satisfactory for this purpose. Another matter worth noticing concerns 
the filter for monochromatizing the white light uf^ed. In place of the filter consisting of a 
6 per (‘ont. solution of potassium bichromate in a 15 mm. cell, which frequently requires 
attention owing to air bubbles cutting off the field, Messrs. Hilger have been successful 
in making an aniline dye filter of durable character that has an absorption curve closely 
following that of the other. This booklet, which is a very instructive one (and is obtain¬ 
able on application), will he read with much interest by chemists. 


The Manufacture of Alcohol from Molaeses and Cane Juice. (J. Magn5, 
Chemical Engineer, 36, Morgan Boulevard, New Orleans, La., U.S.A.) 

^Ir. Magnets pamphlet, which comprises a small treatise on alcohol production, should 
he read by all interested in this subject—one which is attracting considerable attention in 
certain quarters at the present time in connexion with projects for the manufacture of 
motor fuel. He describes his pure yeast apparatus, by means of which it is now possible 
to realize the great advantages of employing pure cultures in the distillery without the 
services of a competent and skilled opeiator. In using this apparatus, it is sufficient to 
seed it at the beginning of the campaign with the contents of a uotUeof pure yeast culture 
in order to obtain the quantity necessary each day for use in the vats, thus ensuring a 
satisfactory fermentation with good yields tbrou^hont the entire manufacturing period. 
Man / distilh ries using ordinary yeast with or without the addition of antisoptics obtain 
yields from 50 to 76 per oent. of the theoretical quantity, but when pvra culture 
yeast is used the amount may be raised to 85 to 95 per cent. Kefeironces from distillers in 
different parts of the world imow that the Magne apparatus makes it possible to realize t^ 
highest possible yields, and letters from these firms here reproduced bear evidence of its 
convenience and efficiency. Oopies of this interesting pamphlet (which is well iUustrated) 
are obtainable on application to Mr. Magn5. 
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Sugar Growing in Peru, 

The area officially reported as now producing sugar cane in Peru is almost 100,000 
acres, hut the actual area is slightly larger. According to official returns the various 
districts produced 263,176 tons of sugar in 1017, and unofficial figures placed the 1919 pro¬ 
duction at 300,000 tons. It is estimated that the 1920 crop will approximate 2,600,000 
tons of cane, or 326,000 tons of sugar. This average per acre appears low, and may be 
accounted for by inefficient cultivation on many plantations and an inadequate water supply. 
Land with sufficient irrigation and proper cultivation should produce 60 to 60 tons of cane 
per acre. The sugar-producing aiea of Peru is divided among the several districts and 
departments as follows:— 


Acres. 

Chicama, Department of La Libertad. • . 41,000 

Larabayeque, Department of Lambayeque . 16,000 

Zafia, Department of Lambay^eque . 5,000 

Santa Catalina, Department of Lima . 8,000 

Callete, Department of Lima . 6,000 

Carabayo, Department of Lima 6,000 

Nepefia, Department of Ancash .. . 6,000 

Other districts . 16,000 


Coit of land, irrigation, and labour .—The amount of land capable of irrigation 
which remains unused is small, one well-informed sugar grower estimating the land subject 
to development at 40,000 acres. The cost of this improved land varies from J6 to %'lb per 
acre, depending on the nature of the irrigation necessary. 

In a gravity system of irrigation, the opening of a take-out canal and the construc¬ 
tion of its ramifications represent a maximum cost of $70 to 680 per acre, and an annual 
maximum maintenance of 68 or 69 per acre. In a pumping system, the installation 
expenses would probably vary from the above only in the cost of a pump and an engine. 
The cost of pumping (from wells), maintenance and service ranges from $26 to $27*60 per 
acre annually, A large number of internal-combustion fuel-oil engines are being brought 
into Peru for this puipose. In districts where the rivers flow for considerable distance 
with little fall, the pumping is done from the river, the lift varying fiom 6 to 8 feet. 

llainfall is disregarded in the coastal plain and valleys, although the heavy mists and 
dews tend to lessen the amount of water needed from July to Novoinbor. To calculato 
canal or pumping volume, 400 gallons per hour per acre throughout the year are taken. 
This means a maximum of 127 ins. per year, which could very well be reduced through 
greater care in operation. As compared with the rainfall in Cuba or Louisiana, the 
amount of irrigation required in Peru seems excessive; hut in Peni the canr is produced 
and may be cut during the entire year, the yield on good land, well cultivated, being twice 
as much as in Cuba, and the percentage of sugar content is higher in the Peruvian cane. 
The volume of water used is somewhat lower in Peru than in Hawaii and the sugar con¬ 
tent is slightly higher. 

Many planters complain of the scarcity of labour, yet in comparison with other sugar- 
producing regions it is cheap and plentiful. Unskilled labourers not on piecework receive 
from 65 to 76 cents U.S. currency per day. Skilled labour is paid on a piecew^ork basis, 
so far as possible. The cost of labour has advanced 40 per cent during the past tvro years, 
but efforts are being made b}*^ the planters to prevent any further increase. 

Sugar content, cost of mill installation, taxes, —The staple raw sugar polarizes at 96® or 
97®. With modern grinding and extracting machinery, Peruvian cane will yield from 
14 to 16 per cent, of its weight in sugar. However, most of the mills in operation do not 
have much equipment, and the average for the country would probably not exceed 12 per 
cent. On the tally sheets of a typical mill, that of the Pardo syndicate at Santa Inez, the 
percentage ran steadily through nine months of grinding at 11*60 to 11*76 per cent, for 

^Culled from “Commerce Reports/* published by the Departipent of Commerce, Washing¬ 
ton. In many cases these arc abbreviated here. 
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the eeaioxi before leaty apd at 12*20 to 12*40 per cent, for the last season. Peru presents 
nearly idea,! conditions for grinding, and the mills could he worked etery day. It is neces¬ 
sary to work them only sia or eight months of the year, however, to grind the cane 
available. Thus they could easily take care of additional planting. 

Experience has shown that at current prices a modem mill may be installed at the rate 
of (1000 per ton of cane ground per day. Thus a comparatively small mill grinding 800 
tons per day would cost probably 0800,000. In larger plants the ratio would be smaller. 
With modem machinery, a sugar content of 15 per cent, should be realized, or a daily 
production of 120 tons of sugar from 800 tons of cane. Assuming a sufficient planting of 
cane, and 800 working days to the year, such a mill would produce 36,000 tons of sugar 
annually. 

Formerly, nearly all of the sugar exported went to Great Britain, and consequently 
all fiscal calculations relating to sugar are in terms of English money. In levying the tax 
a cost of production was assumed of Ss. per Spanish quintal of 101*4 lbs. (81*92 per 
100 lbs.), which is untaxed for export. While the law has not been changed, in present 
practice an accommodation is allowed, and lls. fid. per quintal ((2*76 per 100 lbs.) is 
assumed as the cost. An export tax of 10 per cent, is collected on the difference between 
that sum and the current market price. Just now 50s. per quintal is being assumed as the 
market price, although from 58s. to fiOs. is being received. The present nominal export 
tax is 4s 2d. per quintal (about (I per 100 lbs.), which may be raised or lowered as 
the market changes. No other tax is levied. Figures from reliable sources indicate that 
sugar may be delivered f.o.b. ship at Hs. to 15s. per quintal. 

Principal producing countries and markelSf future improvements ,—The two plantations 
belonging to the Pardo syndicate, Tuman and Simta Inez, located near Eten, have together 
about 3500 acres. They are capably managed and produce nearly 20,000 tons of sugar 
per annum. 'J'ho mills, however, are not modern. 

The Tambo Kcal plantation, belonging to Barber, Vargas & Co., has about 4000 acres 
planted and an output of some 20,000 tons per year. There is enough unused irrigable 
laud in this property to double the plantation. 

The question of a market is the least of the sugar producer’s troubles. CJhile, which 
formerly received 90,000 tons annually, is now offering the best price and is taking 
increasing quantities. The United States and Europe receive nearly all of the remainder. 
The law requires an allotment from eacli mill for the benefit of the local market. This 
consumption is now slightly more than 40,000 Ions per year. Retailers may sell at any 
price they wish, but the Cto\ eminent maintains agencies where the best white grade is sold 
at 36 centavos per kilo (about 8 cents, per lb ), this price being fixed by decree. The 
mills which do not make white sugar have to make arrangements with other mills to 
supply their quotas. 

A well-known Peruvian sugar producer has stated that the present output of the 
plantations could he doubled without additional planting by the use of modern machinery 
and methods and the introduction of improved efticiency. The average Peruvian planter 
is somewhat averse to changes and improvements. He is doing very well with his present 
methods and machinery, and ho does not understand why he should take the trouble to do 
anything more.—[Trade Commissioner’s ltex>ort, May, 1920]. 

Guatemala. 

The sugar production of Guatemala for the year 1917-18 reached a total of 300,000 
quintals, valued at 84 gold per quintal (I quintal** 101*4 lbs.), delivered at the railway 
station. The catport of sugar is not permitted, except under special permit from the 
Government. The scarcity and high price of sugar in Mexico during the war led to an 
enormous demand for Guatemalan sugar, and under special concessions granted by the 
Guatemalan Govetftment nearly 150,000 quintals, or one-half the domestic production, 
were exported to Mexico, this totlil including a few shipments to British Honduras and 
Honduras. Only the best grades of sugar were e:jported. After the exports above detailed 
the Government refused all further requests for exports. 
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for it to compete effectually with Java. Freight rates, however, are to some extent in 
Formosa’s favour, as it is much nearer the chief oriental markets for sugar than is Java. 

.The general prosperity of the sugar industry in Formosa is shown by the fact that the 
greater part if not all of the principal sugar companies are contemplating substantial 
increases in capital during the present year. This would seem to indicate, to some extent, 
plans for the future expansion of production equipment which should give opportunities 
for tho sale of agricultural, milling, and refining machinery. 


Brevities. 


A committee, appointed by the Institute of Chemistry, have prepared a scheme for the 
testing of laboratory glassware and porcelain, which is recommended to the notice of 
manufacturers and users. Specifications of tests are described in respect of stability under 
pressure, solubility in water, behaviour towards hydrochloric acid and sodium hydroxide, 
resistance to.sudden cooling at various ranges of temperature, freedom from arsenic and 
antimony, and internal stresses.^ 


A paper was recently read before the Uoyal Society of Arts, liondon, on tho com¬ 
mercial application of electrical osmosis, by J. S. Hiohfield, W. R. Oumandv, and 
D. Northall-Lauhie.2 An apparatus has been devised” for the coagulation of colloid 
solutions by subjecting them to an electric field by means of immersed electrodes, which 
has proved successful in the purification of clay. Attempts are being made to apply this 
principle to tho treatment of sugar products. 


The Customs duties on sugar entering Belgium are now as follows : —Refined sugars, 
juice and raw sugars, beet and cane, 20 trs. per 100 kg.; syrups and molasses not exceed¬ 
ing 60 per cent, succrose, 10 frs. per 100 kgs.; exceeding 60 per cent, sucrose, 16 frs. 
Over and above the duty, of 20 frs. per 100 kg. above-mentioned, a surtax of 6'50 frs. is 
levied on raw beet and cane sugars, and on refined sugars. Tho importation, manufacture, 
detention, and sale of saccharin and similar products, as well as products containing sac¬ 
charin or similar substances, is prohibited. 

A few mills in Cuba have established small capacity refineries, this production going 
into the local market; and the Cuban-American Sugar Co ’s plant at Cfardenas is still in 
coiitiTinous operation, while a 3000-barrel house is being built in connexion with the 
Central Limones, by Sr, Lezama, the owner. Recognizing that Cuba must seek other 
markets than the United States for a large proportion of its output, Sr. Anihai. Mksa 
recently put before the Association of Ilacondados and Colonos a scheme for raising a <‘on- 
siderable sum (§10,000,000 is mentioned) for the purpose of building, at favourable coast 
points, three up-to-date char refineries. Jt is stated^ that favourable consideration is being 
given to this proposition. 


At the Annual Rleeting of the Society of Chemical Industry, hold in July, at 
Newcastle-on-Tyne,® paiiers were read before the Chemical Engineering Group, by IRr. 
E. IIatsohek, on ‘‘The Principles of Technical Filtration”; by Dr. W. R. Ormandy, 
on “The Filtration of Colloids” (dealing with the osmose process applied to clays); 
Mr. E. A. Alliott, on “Recessed Plate and Plate-and-Frame'J^ypes of Filter-presses”; 
by R. A. Stukoeox, on his “ Self-discharging Centrifuge ” ; and by S. H. Menzies, on 
“The Sharpies Super-Centrifuge.” In the case of the latter machine, diameter is sacrificed 
to rate of revolution, and speeds of 15,000 to 40,000 r.p.m. are obtainable. Research work 
is in hand in connexion with the application of this invention to the clarification of sugar 
juices. It has already given good results in the separation of press mud (a mixture of 
protein matter and fatty acids) from glucose liquor, as well as for the dehydration of oily 
emulsions. 


^ Journal of the Imti ute of Chcmislr}/^ 19W, Fart III,, 302- 214. 

* Journal of the Royal Society of Arte, 1920, 68 , No. 3627, 614- 523. 

3 Particulars of which arc obtainable from the Osmosis Co., Ltd, of London, operating the 
patents of the Elektro-Osmose Akt.-Ges., e.g. 144,727 and 146,453 (not yet published). 

* The Cuba Review, 1920, 18 , No. 7, 32. » Chemical Trade Journal, mO, 87 , No. 1730, 77-81. 
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Use op Molasses as Fuel, and Prspakation op Potash prom the Ash Obtained. 
O. E. G. von StietZ, ArehUf voor d$ 8u\lc$r\ndu9tn$ in Ntde^-landuh^Indti^ 
mo, 28, No. 16, 619-6S3. 

When molasses is burnt by mixing it with the bagasse on its way to the furnace, the 
disadvantage is that a troublesome slag is formed on the fire-bars, so that this procedure 
results in inconvenience in stoking and in loss of potash. In fact, it is not possible to bum 
molasses like most other fuels, because it gasifies with difficulty. Attempts have been made to 
dry-distil it, and burn the gas and coke obtained separately; but the great drawback in this 
method is the foaming of the product and the large volume of the resulting carbonaceous 
mass. Very large retorts are therefore necessitated. A special oven has, however, been 
invented by the author^ in which the molasses entering is automatically pre-heated and 
carbonized by the burning gases of the coke, these gases being in turn heated by the glowing 
ashes. In this apparatus, it is possible so to regulate the combustion that coke or only ash 
is obtained. The ash obtained on completely burning such coke can be treated for the 
recovery of the potash, and some experiments have been carried out in this direction. 

If the ash is leached out with a large amount of water so as to give aliquor of 10° B6., 
the salt obtained on the evaporation of this extract will have the following composition: 
potassium carbonate, 70-75; potassium sulphate, 15-20; potassium chloride, 3-7; potassium 
silicate, 1-3 ; and matter insoluble in water, 1 per cent. If on the other band, less water is 
used, say enough to give a liquor of 40° Be., the extract is purer, and contains about 90 per 
cent, of potassium carbonate, and less than 1 per cent, of the sulphate. 

Alternatively, and preferably, the ash may be extracted with an excess of water, and 
fractionally crystallized. Thus if an extract of 10° Be. bo evaporated to a liquor of 46° Be. 
nearly all the potassium sulphate will crystallize out, and the separation may be rendered 
almost complete by conducting the hot liquor containing the crystals over cooling tables 
until a temperature of 86° F. (30° C.) is reached. Lastly, the mother-liquor having a purity 
of about 96 per cent, potassium carbonate is evaporated to dryness, and calcined in order 
to eliminate the organic matter, and thus obtain a white or almost white product. Pot¬ 
assium chloride and silicate will bo the principal impurities in this salt, but their separation 
is hardly practicable in the sugar factory. When 1000 tons of cane are ground per day, 
about 30 ions of molasses may he produced; and in the case of every 100 tons of molasses 
one may obtain about 4 6 per cent, of potassium carbonate of 90 per cent, purity, and 2*0 
per cent, of potassium sulphate of 100 percent, purity. All the lime and magnesia remain 
in the insoluble ash, and part of the potassium silicate. 


Ammo.viacal Fkothinq of APTEtt-PiioDucT Massbcuitks. Karl Urban. ZeiUehrxft 
fur Znckerinduitrie der CechoshvakxBchen Repuhhk, 1919, 44, Xo. 21-24^ 
During the 1918-19 campaign the after-product massecuite of the Pecek factory was 
observed to froth in an unusual manner. It had been boiled to 92° Brix, and dropped 
into coolers at 86° to 90°(J. foiTniug a dark-brown mass free from bubbles. After 24 
hours, however, a change was observed in the appearance of the stiike. Its colour became 
light-brown, and it began to froth, the volume of the contents of the apparatus increasing 
by 5 to 7 per cent. A distinct ammoniacal odour was apparent, and moistened neutral 
litmus paper when introduced into the cooler turned blue. Frothing lasted 48 hours, 
ceasing when the temperature had fallen to 70° to 76° C. Chemical examination of the 
products behaving in this manner showed a rather large carbon dioxide content, greater 
than that of the original massecuite, but invert sugar was present only in small amount, 
while the total nitrogen content was strikingly low. Lafau^ has suggested that in the 
frothy fermentation of low product massecuite the reaction between invert sugar and 

1 Tills Review is copyright, and no part of it may be reproduced witliout permission.-* 
(Editor, I.S.J.) 

•A Patent has been applied for. 1914, 184. 
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amino«acidB, pointed ont by Maillabb,^ ocotirs, carbon dioxide being eliminated and 
humic acid substances formed. Andklik^ has shown that during the concentration of 
syrups containing ammonium salts of amino*acids, NH 3 is evolved, and the alkalinity is 
decreased. This case of ammoniacal frothing, it is believed by the author, may have been 
due to the simultaneous occurrence of both these reactions. 

Utilization of Pulp Prbss Wastb Water in the Beet Sugar Faciory. (1) 
C. Duret^ Journal de$ FabtieanU do Sue^'e, 1919^ 60^ iVb. ^8, J^eeetnhor SUt. 
( 2 ) //. Claassen- Cmtralhlatt fur die Zuekerindmlrie^ 19W^ 28, iVb. 18^ 
S7S-S7S, 

( 1 ) About 60 litres of waste water (containing about 12 grms. of dry substance per 
litre in solution) are obtained per 100 kg. of roots from the presses which are used to 
reduce the moisture content of the exhausted slices from the diffusion battery. Instead 
of distributing this waste water over the land, or fei men ting it, M. Duret proposes that 
it should be evaporated to a syrup of about 40®B6 , and mixed with the dry pulp or other 
suitable fodder, so as to increase its nutrient value. According to him, this concentration 
may be effected without using any extra coal. He explains that normally in the beet 
sugar factory in France it it necessary to use about 26 kg. of live steam ptr 100 kg. of 
roots, the exhaust available being insufficient alone for the working of the evaporatois. 
This live steam comes from the boilers at 6 to 12 kg. pressure, and is expanded without 
useful effect to 2 or 3 kg. before going into the pre-evaporator. He therefore proposes 
that a double effect should be installed between the boilers and the factory evaporator to 
deal with these waste waters, and that it should have a heating surface of 1 sq. m. per 
100 kg. of roots for the elimination of the 44 litres of water from the 60 litres of wiisle 
waters. Live steam at about 6 atmos. would be used (the temperature in the first body 
not exceeding 150*C.), and the vapour from the second effect would pass to the first effect 
of the ordinary juice evaporator of the factory. About 10 litres of this syrup, containing 
6 kg. of dry substance, would be obtained per ton of roots, and it would contain 2*5 kg. of 
sugar, 0'8 kg. of proteins, 2*2 of other organic substances, and 0 6 kg. of a^h. Its value 
is said to be 2*90 fr. per 1000 kg. of roots, while the patent ro^ralties and maintenance 
charges of the additional plant would be about 0*90 fr., leaving a net profit of 2*0 fr. In 
the case of a mme slicing 600 tons per 24 hours, a double effect apparatus of 115 sq. m. 
would cost 200 fr. per sq m., i.e., 46,000 francs, or 60,000 including election; but this 
would soon be wiped off, the gain being 2*0 fr. per ton, giving 600 X 2 == 1000 fr. per 
day, or 70,000 fr. in 70 days. 

(2) However, Dr. Claasi-en points out that it would hardly be possible to realize the 
idea of concentrating these waste waters without cost under such conditions, even 
assuming no loss of heat in the additional apparatus installed between the boilers and the 
ordinary evaporating plant. One important point was overlooked, namely, the heating 
of the liquid from about 30 to 160°O., lor which about 24 kg. of steam per 100 kg. of 
the press water would be required, or 8 to 10 kg. if it was preliminarily heated in two 
heaters fed from the first and second bodies respectively. Calculated on 100 kg. of roots 
at least 4 or 5 kg. of steam would be required fpr this heating, and (without taking into 
account other losses) the coal consumption would thus be increased by at least 1 per cent., 
costing, say, 0*6 fr. per ton of roots sliced, leaving 1*6 fr. as the net profit. Another 
point of disagreement is the value of the syrup, which at present prices would be nearer 
18 frs. (about half the figure assumed). Moreover, practical difficulties in concentrating 
these waters would arise, such as the coating of the heating surfaces, and strong frothing. 
If one is to go to the expense of installing two extra evaporator bodies and two heaters 
with a large surface, it would probably be better (so Dr. Claassbn suggested) first to 
clarify the waters by liming, carbonatating, and filtering, and then evaporate at a 
somewhat lower temperature to the density of thick-juice, obtaining a product of about 
86 ^ purity, which might be worked up with the syrup run*offs. 

I Comptes retidus, 1911, 183, 1078. . * ZHtech. Zuekerind. Bohm., 1903-8, 437. 
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Uss or Moiabsbs as Mamu&b in Mavkihus. P. de Sornay, JBnlietin dt V Attodation 
det Ckimistu de Sucreru de Franeet 1919, 37, No* 6, ££S* 

Most satisfactory results have been obtained in Mauritius ^ when employing molasses 
as manure, these being such as to demonstrate that this is one of the best methoisof 
utilising this by-product. At times the results have been surprising, and some fields in 
which the cane was doing rather badly have been seen to give good yields after undergoing 
this treatment. Young cane acquires vigour, and the application is recommended as a 
means of furthering the growth of tardy crops, which (it is said) then catch up and even 
surpass those which have not thus been treated. 

This effect is more marked than that which would be due simply to the potash and 
nitrogen present in the molasses. It was thought that it might be traced to fermentation 
occurring in the soil, having as a result the modification of the solubility of the constitu¬ 
ents, so as to fac litate their assimilation. Experiments were made for the purpose of 
testing this theory, but the figures obtained gave no definite conclusion one way or the 
other. Another suggestion is that the potash may react with the “ humophosphates ” of 
the soil, rendering them more soluble, and in this way assisting growth. Discussing the 
contradictory rej^orts from different countries on the value of molasses as manure,^ it is 
thought that insufficient account has been token of the varied conditions of the different 
soils and of vegetation. In regard to the results in British Quiana, it is to be noted that 
the molasses in that colony contains only 0*2 per cent of potash whereas that of Mauritius 
has 2*0 to 2‘5 per cent., so that it would seem right to conclude that under the conditions of 
growth in that colony the cane requires little of this constituent. One of the best methods 
of applying the molasses is to place 0*6 to 1*0 litre in each cane-hole about 15 days before 
planting with or without the addition of further manure. 


Crystallization op Suoah prom its A or sous Solution. H. C, Prinsen Geerligs. 

La, rUmter, 1920, 64, Ko, 2, SO- 31, 

It has been noticed bj* certain observers that the crystallization of sucrose from its 
aqueous solution may be accelerated or retarded in a manner which hitherto has remained 
unexplained. One knows that such an influence may be due to the presence of non¬ 
sugars ; while it i.s a recognized fact that in boiling cane syrups the formation of grain 
proceeds more smoothly than in the case of beet syrups, which difference may perhaps be 
attributed, either to the nature of the impurities, or to the reaction of the liquor, acid or 
alkaline respectively. 'I’here are, however, cases in which under apparently identical 
conditions a pure solution of sucrose may crystallize rapidly and at other times quite 
slowly. Dr. Gzekligs himself noticed when carrying out his classical experiments on the 
formation of molasses that sucrose crystallized more rapidly when the solution had pre¬ 
viously been heated to a relatively low temperature during a short time than when 
the liquid had been kept at a higher temperature for a longer period, while van i>br 
Linden® has observed that a molasses which on cooling leadily gave a crop of crystals 
failed to do so when the grain was re-dissolved and the liquid cooled in exactly the same 
way as before. 

P. J. H. VAN Ginnexen * recently published a highly interesting article dealing with 
this unexplained phenomenon. His method of opeinting ensured the use of solutions of a 
constant composition and degree of supersaturation, which were maintained at a constant 
temperature with an equal intensity of movement during crystallization. He found that 
the optimum concentration for grain formation is 83*5 to 84*5 per cent, at 80^0. (thus 
confirming Claassen's values); and he further observed that the time necessary for the 
formation of the first crystal is much greater than that required for the appearance of sub¬ 
sequent ones, temperature and concentration being kept the same. He found also that 
under 80 per cent, the tendency to form new crystals (rather than to grow on those already 
present) is so small as to be negligible. At 81 per cent, it is greater, but it is not prac- 

1»11, 153 ; 1913, 427. • /.&/., 1911,109-110 ; 1918, 373. »Archie/, 1919, 1517. 

* Chemiech Weekblad, 1919,16, Ko. 38,1210-1228. 
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tioable to keep the concentration as low as this when boiling, so that in sugar-houses the 
possibility of the formation of false grain under such conditions is difficult to preclude. 

In order to explain why the first crystal forms so much more slowly than those 
appearing later, van Giknbkbn suggests two possibilities, namely : (1) the auto-catalytic 
effect of the already present crystals on the molecules of sucrose in their vicinity; and (2) 
the formation of large complexes of sucrose molecules which are driven apart by heating, 
but on cooling gradually condense until they combine to crystals, at which point others 
have approached the same condition and consolidate very soon after. Van Ginnbkbn was 
able to confirm the observation that the previous heating of the solution retards subse¬ 
quent crystallization. He heated solutions to 130*^0., and others to 110*^0., and proved 
that in the first case the time elapsing before the formation of the first crystal was greater 
than in the case of the lower temperature, though no decomposition of sucrose had occurred. 
Another striking observation was that if a solution of sucrose were crystallized and re¬ 
dissolved repeatedly the time taken for the appearance of the first crystal became longer 
after each operation, re-solution being likewise slower. Other experiments seemed to show 
that the previous history of the sugar is of some importance in regard to its crystallizing 
properties. Thus it was found that a pure sugar obtained by precipitating a concentrated 
aqueous solution of refined sugar with alcohol, and washing with alcohol and ether, crys¬ 
tallizes more slowly than the original refined sugar used (the small amount of impurities 
present in this refined sugar being proved to be without influence). It would therefore 
almost seem that the sucrose is precipitated by the alcohol in a configuration deviating 
somewhat from that in which it crystallizes from its aqueous solution. This possible 
explanation appears to find some support in the fact that the sucrose precipitated by alcohol 
after being kept in a bottle for a few months once more becomes normal in respect of its 
solubilit}'. Van Ginneken’s very interesting observations may have an important bearing 
on the proper operation of tho vacuum pan; and it is hoped that the experiments he has 
commenced may be continued with the object of ascertaining more fully the factors con¬ 
trolling crystallization. 

Manufactuue of Cane and Sorohum Table Syrup by the “Norit^’ Prockss, fAND 
THE Cost of regbneratinq “ Norit ’*]. J. Sauer, La. Planter^ 66, 

No, U, 

Table syrups are judged in the market by their body, colour, and flavour. Those com¬ 
manding the highest price have a density of 37-39° Be. (68-72° Brix), are light in colour 
(e.g., straw yellow), clear and brilliant, and possess the cane flavour with a slight caramel 
taste. In the method of manufacture generally followed in America, the juice coming 
from the mill is sulphured, limed, and heated, after which it is subsided, and evaporated. 
A formation of colour, it is stated, always occurs when lime is used, though this is minimized 
to some extent by the bleaching action of the sulphurous acid, an action which may not he 
permanent. 

Better results are obtained by a process of clarifleation using “ Norit.” The strained 
mill juice is mixed with kieselguhr in a tank provided with steam coils and a stirring device 
(using 9-10 lbs. of the infusorial earth per ton of cane), and a small amount of lime added, 
only enough to partly neutralize the natural acidity. This mixture is boiled in the mixing 
tank, or passed through heaters, after which it is pumped through a plate-and-frame or 
other type of filter. Concentration to 30° Be. (64° Brix) follows, and then the s^rup is 
treated in suitable mixing tanks with ” Norit” (adding about 5 per cent, on the solids 
present). On being heated to 180° F. (82° 0.), it is sent through a filter-press, and subse¬ 
quently through a bag filter^ or some type of gravity filter, being finally transferred to the 
evaporators. Advantages of this procedure are that the removal of colour is permanent^ 
not temporary; that the colour of the finished product can be controlled; that perfect 
clarification is effected, albumenoids being removed, and the resulting syrup rendered 

1 It Is said to have been found that the juice from 1000 tons of cane per day can be filtered 
through one fitter containing only nine bags, 6 ft. long and 2J ft. circumference, after having been 
treated with ** Norit.” 
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brilliantly clear; that the aynip is sterilized, the micro-organisms and their spores being 
adsorbed by the carbon; that there is an entire absence of taste from the use of chemicals; 
and lastly, that the time the juice is in process is shortened, long settlings for example 
being no longer necessary. 

Kegarding the cost of this treatment, it is assumed that 25 gallons of syrup are obtained 
from one ton of cane. Kieselguhr costs about $36 per ton (earload lots), and using 9 lbs. 
this will be 0*63 per cent, per gallon of syrup. Five lbs. of ** Norit are aided per 100 
of solids; but this may be used over again 100 times, making the amount 0*0365 lb., equal to 
0*0042 lb. per gallon of syrup of 73 per cent, solids. “ Norit ” at present is $600 per ton 
(of 2204 Ibo.) New York, or 25 cents per lb. factory Louisiana, corresponding to 0*10 cent 
per gallon of finished syrup; but the cost of the revivification must be taken into account. 
In this operation 600 lbs. of hydrochloric acid (30 per cent, commercial), 500 lbs. of caustic 
soda, and about 400 lbs. of coke, and the labour of two men is required per ton of the carbon. 
Taking the cost of these items to be 2 cents per lb.; 3^ cents per lb.; $10 per ton ; S5 per 
day respectively, regenerating 1 ton costs $41*50. Calculated per gallon of syrup, this is 
0*0085 cent for each regeneration, or 0*84 cent for 99. Kecapituluting, the cost of treating 
syrup by this process per gallon is about 1*67 cent (kieselguhr, 0*63 ; “ Norit,*’ 0 10 ; and 
regeneration, 0*84 cent), other labour charges, fuel, barrels, over-head, etc., to be added so as 
to compute the total cost of production. This may work out at a higher figure than when 
sulphur and lime method is used, but a superior pioduct is obtained by the u^e of “Norit,” 
while the losses of sugar in process are less. 

Chemical Control Results obtained in Hawaii for the 1919 Season. E. T. Westley, 
Sugar Central and Planlera* Newn^ lOSO, /, No. 9, f- 4* 

A higher average extraction was obtained during 1919 than ever before, and a lower 
milling loss. One factory recorded an extraction for the entiie season of 99*06, “ which is 
getting pretty close to the limit.” Another factory reports an average extraction of 98*99, 
seven factories finished the 8e.*i8on with an average extraction of over 98 00, and 60 per cent, 
of tho factories reported over 97*00 extractions; while one equipped with a 2-roller crusher 
and 9-roller mill reported an average of 97*96 extraction for the season. To make this 
good w*ork possible, equipment has to be of tbe very best, the cane must be of a good 
quality, and the control must be very close. Each set of rollers must do its share, sufficient 
dilution must be applied at the proper places, the Messchaert juice grooves must be kept 
open, the feed must be oven and the hydraulic pressure sufficient. The low rate of grinding 
employed in Hawaii is a large factor in favour of high extraction, but slow grinding can¬ 
not be employed in countries where the grinding season is limited, without having extra 
large milling plants. In Hawaii the crushing season lasts from eight to ten months. 
It is not always the mill that grinds the most cane per hour that does the most work. The 
percentage of fibre contained in the cane should be taken into consideration. If a mill 
grinds 50 tons of cane with a fibre content of 10 per cent, per hour, it will have ground 
five tons of fibre per hour. If another mill of the same size grinds 40 tons of cane con¬ 
taining 12 5 per cent of fibre per hour, this mill will also have ground five tons of fibre 
per hour. After all, it is the fibre that is ground and not the juice; and in order to com¬ 
pare the amount of work done by tho mill, the tons of fibre per hour would be a better 
figure than the tons of cane per hour. 

Next, taking the press work, we find that the sucrose lost in the mud has been reduced, 
although the quantity of mud has increased, due to the finer condition of the bagasse 
particles, some of which find their way into the boiling house in the mixed juice. It has 
become generally recognized in Hawaii that in order to do good press work, the mud juice 
must be alkaline and at the boiling point before going to the already heated presses ; the 
presses should not be filled at a pressure above 20 lbs.; and the filling time should be as 
short as possible. The loss of sucrose in the molasses is steadily being reduced in Hawaii. 
This has been brought about by boiling the last massecuite very stiff (around 98*’Brix) and 
on an even grain. ’The crystallizer massecuite runs between ^56-60 apparent purity. 
The undetermined losses are also being reduced from year to year, but they are still rather 
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high as they far exceed the loss in the mud. The average total losses for the Hawaiiaa 
factories have been reduced about 27 per cent, in the last 10 years; and this has been 
accomplished in spite of a steady decrease in the purity of the juices, which would in itself 
tend to increase the losses. 

In Hawaii a standard has been set for factory efficiency. A factory getting 100 per 
cent, extraction, reducing the waste molasses to 30® gravity purity, and having no other 
losses, would be considered 100 per cent, efficient. The best so far obtained for one season 
in a factory is 96*71 per cent, efficiency, while last season (1919) about 8d per cent, of the 
factories were over 90 per cent. 

One of the biggest factors in getting these results has been the spirit of co-operation 
which exists among the factory men. Every factory has the opportunity of benefitting 
by another’s experience. Through united efforts, methods of manufacture are steadily 
being improved, new methods are employed, and old ones discarded. Although the 
results obtained in Hawaii cannot be duplicated in the Philippine Islands at once, the 
writer sees no reason why in time they should not be equalled ; and in order to do this, 
the following conditions must be brought about. First, the cane sent to the mill must hj 
fresh and the juice from same of a reasonably high purity, say, first expressed juice, of 
about 8(5® purity; second, the capacities of the various units in the factories must be 
adequate and well balanced ; third, the factory crew must be well trained ; and fourth, a 
strict chemical,control must bo kept on all the work in the factory. 

Modifibi) Form op the Smith Fermentation Tore. Aubrey V. Fuller. Journal of 
Industrial and Engineering Chemistry^ 1920^ 12, Xo. 6^ 695. 

It is frequently the case, especially in dealing with commercial problems, that the 
analyst desires early information as to the presence of organisms capable of causing the 
active fermentation of sugars. To this end, it is the practice to inoculate a fermentation 
tube, of either the Smith or Durham type, with a portion of the sample under examina¬ 
tion, incubate and await developments. While, of 
course, this method yields satisfactory results when 
proper precautions regarding inoculation and incub¬ 
ation are observed, it is believed that for rapidity 
and certainty the modified construction of the tube 
pictured here offers certain advantages over the 
forms commonly used. 

The bulb, instead of being symmetrical, is made 
trough-shaped on its under side in order to facilitate 
the falling of the growth to the lowermost portion 
of the gas tube proper, with the result that as the 
gas is liberated it rises vertically and is trapped 
without an occurrence of appreciable loss through 
the bulb, ns is the case when the Smith tube is used. 
A very small quantity of fairly course acid-washed 
sand introduced into the depression aids materially 
ill the disengagement of the gas as it is formed. 
It has been found that within a given time the 
volume of gas collected in a tube of this type is about 3 times as great as is the case when 
a Smith tube is used, the inoculum being the same both qualitatively and quantitatively. 
From this fact it follows that this form of tube presents the additional advantages of 
enabling the bacteriologist to secure evidence more quickly as to the identity of the 
organism concerned by the customary “ analysis” by the soda absorption method of the 
gas formed ; and, further, that the results so obtained will be more accurate for a given 
period of incubation. 

J. P. 0. 
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UNITED STATES. 


Bag Filter. Eugene W. Denting, o{ Hew York^V.Q.A. l,334y^9IS. November 2nd, 
1916 ; March 23rd, 1920. (Six figures.) 

A filter of the hag type is described, in which the hags are arranged in such a manner 
that they need not he removed until worn out, the several operations of filtering, washing, 
removing the mud, and cleaning and sterilizing nil being performed in situ. Actually the 
“ bags ** are tubes (which may be 6 in. in diam. and 10 ft. long), the top and bottom of 
which are secured to nuitable conduits for the purpose of introducing liquid from either 
end.® Each filter tube is surrounded by a sheath of woven wire netting, which acts as a 
support when the liquid is admitted under pressure. They are preferably made of seamlees 
woven material, 'i'here are a series of such tubes (say about 12) in the casing 33 of the 
apparatus, connected at the top and bottom by manifolds 7 and 10 resjjectively. 

Referring to the illustration, Figure f is a side elevation of the system (four units, 
being shown); while Figure is a front elevation of Figure 1, The manifolds 7 and 10 

are connected by a pipe 14 y 



provided with valves i5, /6’, 
and having above the valve f5, 
a valved exhaust connexion 16 
Each pipe 14 is connected 
through valve f7 to a manifold 
18 extending across the end of 
the series of filter units, this 
manifold having valved con¬ 
nexions for air, water, and 
steam. The pipes 14 are simi¬ 
larly connected to a second 
manifold 10y having a valve SO, 
and inlet pipe SI, through which 
the liquid to be filtered is intro¬ 
duced, this manifold being pro¬ 
vided with a safety valve 64 • 
i^ach pipe 14 is also, at its 
lower end, connected to mani¬ 
fold 10 by a pipe SS (to which 
is connected a pressure gauge 
63) y and by pipe S3y provided 
with valve S4 to manifold S5, 
from which lead valved pipes S6 
to the return gutter. Adjacent 
this gutter S7, is a second gutter 
SS for clear or filtered liquid. 
Mounted above these gutters are 


a series of swinging boxes (one 


lor each unit) arranged so that the liquid flowing thereinto from the discharge pipe 30 can 
be discharged into either one of the gutters. The manifold S5 has at one end a valved 
discharge pipe 40 , through which the mud is delivered to any suitable receptacle. The 
manifold 10 is a casting of a general V-shape and extends under all the filters of a unit, 
and is provided with screw threaded openings to receive the bottom fittings of the bag 
holders. 


^ Copies of specifications of paieuts with their drawings cau be obtained on application 
to the following;— Kwgdom: Patent Ofllce, Sales Branch. 25, Southampton Buildings, 
Cliaiicery Lane, T.ondon, tY.C.2 (price, Is. each). United States: Commissioner of Patents, 
Washington, DC. (price 10 cents each). Fi-ance • L’Imprimerie Nationale. 87, rueVieilledu 
Temple, Paris (price, afr. OO cncli). 

*In an article on llii*? liltcr, it was claimed that it is suitable for the filtration of the entire 
cane juice in the factory after liming, thus eliminating subsiding tanks. See l.S.J., 1918,478-479. 
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In operating the filter bag installation, the valTes 15^ 17 and IS4 are closed, and yalves 
SO, 4^ and 16 are opened; and the liquor to be filtered is delivered through pipe S3, into 
the interior of the manifold 10 until it rises to the top of the bags. Liquor immediately 
begins to pass through the walls of the bags and casing, runs down to the bottom and is 
discharged through pipe 50 into box 59, which is turned at first to deliver into return gutter 
S7, as the first liquor escaping is not clear. As soon as clear liquor begins to escape, the 
box S9 is turned over the gutter SS for clear liquor. The pressure on the liquor is gradually 
raised until the maximum desired {e,g, 50 lbs. per sq. in.) is obtained, by which time there 
will probably be deposited on the inner wall of the bag a layer about 1 in. thick. The 
supply of liquor to be filtered is then cut off by closing valves ^5 and 16, the valves 15, 17 
and 4^ opened. Air under pressure is introduced into the top of the bags, thus forcing the 
liquid contents of the bags out through the bottom manifold into the return liquor gutter, 
whence it is delivered to the supply tank. It is preferred to use air-pressure, because it 
also prevents the wrinkling of the bag by bolding it against wire netting. About 15 lbs. 
per sq. in. is used, but this is increased finally' to 20 lbs. for about 15 min. so as to reduce 
the moisture content (and consequently the amount of sucrose remaining) of the adhering 
cake to a low percentage. Water is now allowed to enter the bags by way of manifold 10 
under pressure rising to about 50 lbs., thus washing the cake. Lastly, the water supply 
valves are closed, the plugs 4^ removed; and by means of a hose provided with a suitable 
nozzle water under pressure is used to clean off the bags, the mixture of water and mud 
being discharged from manifold 10 through pipe S3 into manifold S5 (valve ^5 being closed) 
and sent to waste through pipe 40• This cleaning of the bags can be effected at the rate of 
one a minute, which operation finished the unit is restored to service. 


Filtrk-Pkkss. Lewis Wachenberg, of New York, U.S.A. 1,337,170, April 5th, 
1919; April ISth, 1920. (Eight figures.) 

It comprises a casing or drum through which the liquid to be filtered is passed and 
having arranged within it a plurality of plates so made and connected that the filtrate 
may pass thiough with the maximum facility and volume. Means are also provided for 
applying a cleansing medium, o.g., water, through the filtering plates in a reverse direc¬ 
tion to that of the movement of the filtrate so as to remove the deposits from the outside 
of the plates. Claims is made for: ** The combination of a drum rotatably mounted at 
each end on a hollow trunnion, means to deliver into the drum through a hollow trunnion 
a liquid to be filtered, means to deliver the filtrate from the drum, filtering means within 
the drum through which the filtrate is caused to pass leaving accumulations of solid 
matter, means to deliver a cleansing fluid through said hollow trunnion independent of 
the liquid to be filtered in a reverse direction through the filtering means, means to deliver 
a cleansing fluid against the outer side of the filtering means simultaneously with the 
forcing of the cleansing fluid in the reverse direction, and means to rotate the drum during 
the cleansing thereof.” 


Continuous Centrifugal Machine. Lorenzo M. Mulct, of San Juan, P.R. 1,309,651, 
May 9th, 1917 ; July 16th, 1919. (Eight figures.) 

As the massecuite is poured into the hopper 58, the rapid revolution of the plate 57 
causes it to fly off between plate 57 and plate 59, striking against the upper portions of 
the endless perforated bands 53. By the action of the gearing (afterwards described) the 
sugar is carried down; while by centrifugal force the molasses passes through the per¬ 
forations against the cjising 13, and out of the machine vi& the trough 14* When the 
bands reach the lower sprocket wheel 39, they bend round, thus breaking off the adhered 
sugar and at the same time loosening any particles clogging the perforations. On reach¬ 
ing the bottom point of the band, centrifugal force throws the sugar against the inner 
surface of the hopper 60, from which it may be discharged. Thus the machine runs con¬ 
tinuously, the operations of discharging the product and of cleaning the screen being 
carried out automatically. 
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Regarding the construction of the machine, it will be seen that the casing 13 is fixed 
and suspended by rods 13. Secured to the trough 14 are spider arms 16 uniting in a hub 
17, within which is the bearing for shaft 10, as clearly shown. Fixed on the shaft 10 is 
a spider hub 32^ with arms 33 having upturned ends 34, to which are attached bearings 36 
carrying sprockets 38. A second spider hub is fixed at 39 with arms 30 and downtumed 

ends 31, with brackets 33 and a lower ring 
S3. On this lower ring 33 are provided 
spaced pairs of bearings, in which are 
mounted the shaft sections. Around the 
ring S3 are disposed throe pairs of bearings 
36 BO arranged that the pairs are equally 
spaced, these bearings being supported by 
shaft sectioiiB 37 carrying worm wheels 36. 
At 39 is a sprocket wheel connected by the 
chain 40 io one of the sprockets 38 above. 
In order to effect simultaneous rotation of 
all the shaft sections, they are connected 
by means of universal joints. If now one 
of the shaft sections 37 bo revolved by the 
revolution of its worm wheel, all the sec¬ 
tions will revolve, and all the sprocket 
chains will be simultaneously driven. 

In order to effect the driving of the worm 
wheels there is provided on each of the arms 
30 a bearing 4^ wherein is journalled a shaft 
43 carrying at its outer end a worm 44 
which meshes with a respective worm wheel 
38. On the inner end of each shaft 43 is a 
bevelled gear-^5 which meshes with a bevelled gear 4^ rcvolubly mounted on the shaft 
10. Fixed in one of the arms 16 is a 8t«ib shaft 47 w’hereon is rcvolubly mounted a gear 
48 which meshes with a gear 43 fixed on the hub 50 of the gear ^6>. Connected to the 
gear ^ is a gear 51, also mounted on the* shaft 47 and this gear 51 incsbes with a gear 53 
which is keyed upon the shall 40- It will be seen that the diameter of the gear 53 is 
greater than the diameter of the gtar 43 and consequently the duim« ter of the gear 51 is 
less than the diameter of the gear 48. By means of this arrangement the rotation of the 
shaft 10 will cause rotation of the rings 35 and 33 and thus of the shaft 43 about the axis 
of said shaft 10. At the same lime the gear 53 will revolve as fast as the shaft 10 bat 
the revolution of this gear 53 will cause revolution of the gear 51 which in turn will 
revolve the gear 48. 'J'he gear 43 which meshes with the gear 48 will thus revolve in the 
same direction as the gear 53 but at a higher rate of speed, the difference being only 
slight. Now the revolution of this gear 49 is communicated to the shaft 43 through the 
gears 48 and 43 so that consequently these shafts will revolve and in their revolution will 
rotate the lower sprockets 39 and cause tiavel of the inner portions of the chains down¬ 
ward and the o ter portions of the chains upward when the shaft 10 is revolved in the 
proper direction for separation. 

In order to separate the sugar fiom molasses there is provided a cylinder 54 which 
extends vertically across tlie inner flanges of the rings 35 and 33, to which it is secured, 
and is formed of a perforated sheet of metal through which the molasses may pass as it is 
carried theroacross by a series of endless carriers or bands. On each of the sprocket 
chains is provided an endless foraminous band 53 and this band is preferably made of 
flexible steel or other like material. These hands inclose the perforated cylinder 64 end 
are arranged in three sets and each set is separated from the adjacent set by a slight space 
so that the arms 33 and brackets 33 can pass between the adjacent edges of the sets. In 
order to prevent the passage of sugar through the gaps thus left there are formed in the 
cylinder 54 between the opjiosirig edges of these sets certain ridges or slops which close in 
these spaces. 
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HOLLAND. 

Clabification op Juice by Filtbatiok through a Cloth in a Crntrifugal Machine. 
Louis Leefers, of Java. S635 ; eltm 89 ; group 5, September 6th, 1919 ; May 
23rd, 1919. (Two figures.) 

Juice is centrifuged in a machine having a conical perforated drum, upon the inner 
surface of which filter-cloth is dressed. During the revolution of the drum, most of the 

mud accumulates in the lower outer corner, and tho 
holes of tho cloth against it may soon become ob¬ 
structed. By far the greater part of the cloth 
above, however, is in touch with almost clear juice, 
which passes rapidly through this filtering surface. 

In Fig. 1, A is the spindle supporting the drum 
of tho machine ; li is the conical i^orforatod wall; C 
is tho inlet pipe for tho impiiro juice; D is tho 
lilter-clotli lying against the perforated drum ; JH is 
the mud which on spinning has been forced into tho 
lower and outer part of the drum ; and Fis the juice 
wliich, being separated from most of the mud it con¬ 
tains, passes through the cloth against the u])per 
portion of the drum. It is apparent that the surface 
B available for filtration will giadually diminish as 
the amount of mud E increi'isos, so that finally after 
a time the cloth will have to be icnuwed. Since 
in the modification shown in Fig. 2 the mud space 
in comparison with tins filUiiing surface is gnjater 
than in Fig. 1, it follows that the type of machine 
g depicted in Fig, 2 can be retained longer in opera¬ 
tion than tho other before renewal of the clotlis. 
Attention is called to U.K. Patent 16,670 ot 1909 * 
In order to increase tho rate of filtration, it is 
pointed out that wire gauze may bo placed between 
cloth and perforated drum, thus exposing a greater 
area of cloth to tho juice. 




UNITED KINUDUM. 

PcKiFYiNo Used Oils. De Laval Separator Co., of New York, U.S A. 

{9676), April 6th, 1920, not yet accepted. 

After heating to 180°F. (82^0.), tlie used oil is mixed with a saponifiable oil, or a 
fatty acid (e.g., oleic) which is saponified by adding alkali. A counter-colloid is thus 
formed, which takes up the colloidal impurities, sodium chloride or sulphate being added 
as an anti-emulsifying agent. Lastly, the treated oil is separated by centrifugal force, 
or by gravitation. 

Continuous Vacuum Filieu. A E Alexander ; communicated by United Filters 
Corporation, of Delaware, U.SA. 141^001 {^581 of 1920). December 30th, 
1918; March 30th, 1920. (Three figures.) 

This invention relates to continuous vacuum filters of the rotating-leaf typo (e.g., as 
described previously®) wherein vortical filter leaves or discs of segmental construction are 
spaced apart on a horizontal revolving central shaft, the filtering units communicating 
with collecting valves. Claim is now made for a central-leaf supporting shaft of scction- 
alized construction, comprising a plurality of pipes held fixed in suitable relationship, 

1 This relates to a process for separating oil from water and other foreign matter, in which 
the oil to be treated is introduced through a liollow vertical shaft and enters adjacent to tho 
bottom of a rotary filter, travelling upwards upon and through a concentric filtering surface; 
see also German Patent, 245,394, in which claim is made for the use of a conical drum. 

* U.K. Patent, 136,309. 
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extenaing^ longitudinally of ita axis and communicating with the interiors of the section- 
alized filter units by the said shaft. A collecting valve is placed at each end of the 
sectionalized shaft. _ 

Coating Chocolate Bonbons. Ashjom Sonsthagen^ of West Ealing, London. 
142 ,m (8S69 of 1919). April 3rd, 1919; May 6th, 1920. (Two figures.) 
Chocolate bonbons are carried on endless belts or the like through two streams of 
coating material, the conveyors being so arranged that, after passing through one stream, 
the bonbons are reversed, so that the underside is uppermost when passing through the 
second stream. Between the two coatings the bonbons are cooled. 


CuBAM Cbnthbb fuu Conpbctionery. Charles W» Taussig^ of the Nulomoline Co., 
New York. 148^314 (4176). February 19th, 1919; May 17th, 1920. 

By the use of the enzyme inveriaie contained in yeast it is possible to make a centre 
of unusual softness, which remains soft (it is stated) 10 to 12 times longer than the ordi¬ 
nary centre. In order to prepare it, 45 lbs. of sugar and 10 to 12 quarts of water are 
“cooked*’to 240* F. (116°C.); 5 lbs. of invert sugar^ (preferably “Nulomoline”) are 
added, and the whole cooked to 242-246® F. (117-119° C.) according to the season of the year. 
This mixture is poured upon a cold marble table and beaten as is usual in the making of 
fondent. When it is quite cold, it is worked into a fondent, and as it starts to whiten, 
8 oz. of albumen previously soaked in 1 pint of water and beaten until very stiff is added. 
Lastly, 2 ozs. of yeast are mixed in, together with flavourings as desired. 

Aoking and Mati’uino Alcoholic Lianoits. A. Jarrand, of . 141,687 

(9321). March Slst, 1920 ; convention date, April 17th, 1919 ; not yet accepted. 
An apparatus and process are described for the ageing and maturing of alcoholic 
liquors by electrolysis, in which a depolarizing cathode and a current of low intensity are 
used. _ 

Ai'I'auatus for Dklivkkino Confrctioneky, Luzbnoes, Tablets, etc.. Singly. Fritz 
B Behr, of Queen’s Gate, London, S.W. 14U474 6809). Septtmber 26th, 
1919; April 22nd, 1920. (Eight figures.) 

Motor Fuel Containing Alcohol. V.S. Industrial Alcohol Co., of New Y’ork. 
143,017 (11,178). May 5th, 1919; complete accepted. May 20th, 1920. 

In an example given, the motor fuel is composed of alcohol (ethyl) 25 parts; kerosene, 
25 parts; gasolene, 25 paits; and chloroform 9 parts. Instead of the chloroform any 
“ chlor-hydrocarbon ” may be used, e.g., carbon tetrachloride, trichlorethane or tetra- 
('hlorethano. _ _ 

^loTOR Fuel Containing Alcohol, U.S. industrial Alcohol Co., of New York, 
U.S.A. 140,796, 140,797 (8796 \ 8797). March 25th, 1920; con^ention date, 
October Tith, 1917 ; not yet accepted. 

The fuel comprises gasolene, kerosene or other petroleum distillate, and alcohol, as 
ethyl or methyl, and a “blending agent,” as (I) an aromatic nitro-com pound (o.g., a 
nitro-benzene, or a nitro-toluenc); or (2) a phenol (e.g., carbolic acid or cresol). C)ther 
blending agents, as acetone, benzol, and toluene, may be added. 

AloTott Fuel Containing Alcohol. H. Wade (C* J- Le Petit, of Mombasa, 

British East Africa). 141,091 (18,039 and 19,134)* November 4th, 1918. 
Alcohol and ether mixtures or other fuels for internal-combustion engines are mixed 
with a small proportion of one or more aliphatic amines and esters of formic acid. The 
amines mentioned are methylamine, dimethylamine, trimethylamine, and ethylamines, 
suitable mixtures being obtained from vinasseor from herring brine. The esters specified 
are ethyl and methyl formates. 


» I.S.J., 1917, 237. 
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(JocoA Manufaoturb. Frederick £. Whithanit of Sowerby Bridge, Yorkshire. 141^963 
(13^819). May 31st, 1919; April 29th, 1920. (Six figures.) 

A continuous process of cocoa manufacture is described in inrhich the beans or ** nibs ’’ 
are subjected to a grinding or re-grinding operation in a heated chamber, the ground portion 
being subsequently separated from the partly ground, and the butter fat or chocolate sub¬ 
sequently separated from the ground portion or cover, both being separately delivered 
into moulds or the like for use for different purposes. 

Pboduotion of Alcohol puom Seaweud. Eric C. Bayer, and Sigurd OrlajenseUt 
of Copenhagen, Denmark. 119^030(14^046). May 14th, 1919; May 14th, 1920. 
An aqueous extract of seaweed is hydrolysed with a small quantity of acid in order to 
obtain fermentable sugars, which are subjected to further treatment in the usual manner 
for the production of alcohol. 

Lubricants. Henry M. Wells, of South Drive, St. Anne’s-on-Sea, Tiancs., and 
J. E. Southcombe, of Beaufort Hoad, Birkenhead. 130,377 (2055). February 
6 th, 1918.» 

Lubricating oils are prepared by adding to a hydrocarbon lubricating oil, a minute 
amount, e.g., 1 to 2 per cent, of a substance other than soap which lowers the interfaciul 
tension between oil and water. Where it is desired to prevent the product from forming 
an emulsion with water, acids of molecular weight, such as butyric or other volatile 
fatty acids, cinnamic acid, or water-soluble naphthenic acids, are added to the mineral 
lubricating oil. A product which is emulsifiable with water and suitable for marine- 
engine lubrication is obtained by the use of higher fatty acids such as those obtained 
from rape oil, wool grease, or whale oil. Olein and other commercial fatty acids are 
preferably employed, the products so obtained being very similar to those obtained by 
compounding the corresponding animal and vegetable oils with mineral oils. The hydro¬ 
carbon oil may be derived from petroleum, coal, coal-tar, shale, colophony, etc. Petroleum 
jelly also is used. _ 

UNITED KINGDOM COMPLETE SPECIFICATIONS ACCEPTED.'^ 

Kotaby Suction Filtbrb. United Filters Corporation. 146,231 (17,538). May 
24th, 1917. 

Manupactuub of Fertilizbkb. Akt.-Ges. fur Anilin Fahrikation. (1) 146,259 
(17,608). January 29th, 1918. (2) 145,582 (17,720). March 16th, 1918. 

Sand Filter. N. M. Barron. 146,577 (8402). April 3rd, 1919. 

Heat Exchange Apparatus. F, Duvieusart. 146,579 (8424). April 3rd, 1919. 

Soil Sterilizer. Hawker & Botwood. 146,678 (12,397). May 16th, 1919. 
Anti-Corrobion Composition. C. A. Allison. 146,676 (12,186). May 16th, 1919. 
Evaporator. Crimson-Russell Co. 146,730 (18,718). July 28th, 1919. 

Extraciino Materials. Elektro-Osmose Akt.-Ges. 146,453 (18,621). July 3rd, 1919. 
Conversion op Cellulose into Sugars. A. Wohl. (1) 146,455 (18,526). March 14th, 
1917. (2) 146,860 (18,744). April 7th, 1917. 

Manufacture of Kicb Starch. Reckett & Sons and C. H. Hardy. 147,255 
(8471). April 7th, 1919. 

Evaporators. G. A. Krause. 132,256 (21,653). July 11th, 1917. 

Filters. A. Tixier. 147,581 (19,515). December 12th, 1913. 

Manufacture OF Sugars PROM Cellulose. Zellstofffabrik Waldoff. 147,232-, 147,415 
(19,313-, 19,314) October 19th, 1916; April 18th, 1917. 

Preparation of Beets for Food Manufacture. Betavit Ges. 147,713 (19,707). 
December 17th, 1917. 

1 Also U.S. Patent, l,8i9,m. a ihc date given is that of application. 
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SBrARATioif OF SouM FEOM LiQuiDB. S. /f. Adatiis. August Ist, 1920. 

Liauiu PuBL Sfbayxno Dbtiob. Babcock & Wilcox and A. Spyer, I45fSS0 (S4,4B9) 
October 9th, 1919. 

Stkaibino OB Filtbrino Apparatus. F. C. Fulcher. J45,3S9 (28^170). November 
13th, 1919. 

Ckntripuoals. C. a. Fesca & Sohn, 143,397 (979). June 18th, 1919. 

Filling Sugar Moulds. H. Delvenne. 145,526 (16,910). September 20th, 1918. 
Motor Fuel. £7.5. Industrial Alcohol Co. 128,915 (16,124). June 26th, 1918. 

Apparatus for Kaisino thb Tbmperaturb of Liquid Fuel for Ubb with Intbrnal 
Combustion Enoinbs. J. H. Stirk. 146,045 (31,342). December 15th, 1919. 

Boilers. (1) J. Baron. 145,981 (16,512). July 2nd, 1919. (2) Stirling Boiler Co., 
and H. J. 5. Mackay. 146,050 (32,807). December Slst, 1919. (3) G. E. 
Canhac. 138,606 ( 2447 ). February 4th, 1919. (Addition to 5391 of 1916). 
(4) R. H. White and E. R. Newton. 145,554 (17,664). July 2nd, 1919. 

Cane Crushing Mill. Fulton Ironworks Co. 146,280 (17,136). January 13th, 1917. 


Revised Sugar Prices in the United Kingdom. 


The Royal CommisBion on the Sugar Supply announces the following state¬ 
ment of revised sugar prices for Period 8 — 12th July to 7th August, 1920:— 

For Manufacturing 


0 . 

1 . 

2 . 


Class. 

Castor, Icing, Pulverized .. 

For Grocery PruposF.H, 

PUBPOBEH AND 

Ships* Stores. 

Wholfsale pc*r cwt. 
Discount 14 perc*ent 
to direct buyers. 

nss. 

Approvjid 

retail 

price per lb 
iB. 2f(l. 

Wholesale per cwt. 
Discount G per cent 
to direct buyers 

1618. 

Cubes, Loaf Sugar. 

lies. 

Is. 2Jd. 

1498. 

Granulated, Crystals, Crushed, 
and Chips, Dry White Sujrar, 
W. I. Grocery Crystallized 
Yellow Crystals, White Pieces 
(moist) . 

1128 

Is. 2d. 

146s. 

W.I. Muscovado (moist) Pieces 
(other than White), W. I. 
Grocery Syrups . 

958. 9d. 

l8. 

lOOs. 

Jellies, Knots, Lumps, and 
other Low Grade sugar to be 
sold only to manufacturers .. 



.. Uncontrolled 


4. 


Sugar for domestic preserving will be issued at:— 

WhoIoHale per cwt. 
Diflcount percent, 
to direct buyers. 

Yellow Vouchers (authorized allowance).. 114 b. 

Green Vouchers (free sugar) . 1468. 


Approved 

retAll 

price per lb. 
Is. 2d. 
Is. 6d. 


Licensed Free Sugar .—The maximum “ reasonable ” price for all licensed 
“ free ’* sugar from July 12th until August 7th, 1920, has been fixed at :— 

Retail per lb. 

Wholesale per cwt For domestic pre- 

Discount per cent. serving only. 

1468. Is. 6d. 

Syrup and molasses will be sold by refiners at prices approved by the 
Commission. 
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United States. 

(WilUU ^ Gray.) 


(Tons of 2,240 lbs.) 

1920. 

Tons. 

1919. 

Tons. 

Total lleceiptfi January Ist to July 22ntl 

.... 1,976,757 

1,824,257 

Deliveries ,, 

.. 1,976,757 

1,820,257 

Meltings by Eefiners ,, ,, 

.... 1,696,546 . 

,. 1,749,000 

Exports of Eefined ,, ,, 

320,000 . 

, . 260,000 

Importers* Stocks, July 21st 

.. . — 

4,000 

Total Stocks, July 21st . 

96,189 . 

86,747 


1919. 

1918. 

Total Consumption for twelve months .. 

.. 4,067,671 , 

. . 3,495 606 


OtibsL ■ 


SrATKMKNT OF EjCl’Oins ANT> StOOKS OF ScTGAK, 1917-1918, 
1918-1919, AND 1919-1920. 


1917-18 

(Tonfl of 3,940 lbs.) Tons. 

Exports. 1,976,231 

Stocks . 899,716 


1918-19. 

Tons. 

2,122,663 

1,163,407 


1919 20. 
Tons. 
2,690,602 
606,308 


Local Consumption.. 


2,874,947 

68,700 


3,276,070 3,195,810 

66,000 .. 47,700 


Receipts at Ports to June 30th 


.... 2,933,647 


3,331,070 


3,243,610 


Havana, June SOlh, 1920 


.1 (lUMA.~ li MR.iru. 


Beet Crops of Europe. 

(W'tUetl ^ Ora\j8 TMimaten to Juh/ 22nd, 19^0.) 



Harvesting 

1919-20. 

1918-19. 

1917-18. 


Period. 

Tour. 

Tons. 

Tons. 

Germany. 


760,000 

1,411,900 

1,641,061 

Czecho-Slovalda. 

Hungary and Austria . 


.535,000 ) 
60,000 ( 

700,000 

668,260 

France ... 


164,444 

110,096 

200,266 

Belgium . 


127,700 

72,000 

129,000 

Holland. 


236,277 

173,436 

199,296 

Russia (Ukraine, Poland, etc.). 


225,000 

700,000 

1,028,580 

Sweden. 


145,000 

127,467 

126,000 

Denmark .. 


160,000 

144,600 

136,800 

Italy. 


150,000 

100,000 

100,000 

Spain. 


81,650 

139,409 

134,966 

Switzerland. 


4,000 

4,000 

4,000 

Bulgaria . 


16,000 

16,000 

22,000 



2.634,071 

3,698,908 

4,289,206 
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Notes and Comments. 

The Consumption at Home: increased Ration. 

The Ro 3 ^al Commission announced last month an increase in the ration of 
sugar from 8 oz. to 12 oz. per head, thereby returning to the allowance that was 
in force from January to October, 1919. it had not been anticipated that they 
would make the change so soon, with four months of 1920 still to run ; but the 
calculations made eight months ago as to the rate of consumption not only in the 
United Kingdom but in other big sugar consuming countries of the world have 
not been fulfilled. It remains the case that there is not enough sugar produced 
in the world to satisfy the noi*mal requirements of the world consumer, when sold 
at a reasonable price. But it is clear that the abnormal price of sugar has tem¬ 
porarily stifled consumption, hence the world markets are not taking up the sugar 
so fully as was anticipated. Surpluses therefore exist and will continue in all 
probability to exist well into the new crops unless the price falls sufficiently in the 
meantime to tempt buyers. As we write, prices are already showing a downward 
tendency and may fall considerably ere long. 

In the United Kingdom it is clear from the brief explanation given by the 
Royal Commission for their action (as reproduced on aimther page) that con¬ 
sumption at home has not averaged the ration of even 8 oz. per head per week, 
owing to the price being too stiff for the poorer members of the community, hence 
the stocks of sugar are greater at the moment than was allowed for at the begin- 
ning of the year. The wholesale users, too, have not been taking up the maximum 
amounts allowed them ; at the prices they feel bound to ask for their products tlie 
public are not buying so finely as of yore. The orgy of spending on the part of 
the newly rich that was a feature of 1919 has evidently slackened off. Moreover, 
we believe that the Royal Commission have by buying up here and there secured 
for the current year a larger quota of sugar than the 1,100,000 odd tons they had 
fixed for the 1920 consumption of this country. So with the prospect that the 
American consumption too will be below anticipations, they evidently feel confident 
that it is safe to allow a bigger ration to those who care to buy it. And not 
only have they increased the white sugar ration to 12 oz., but they have put West 
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Indian brown sugars on the free list, to be bought ad lib, at any shop by those who 
care to apply for them. 

In taking this step it is believed that the Boyal Oommission are also actuated 
by the wish to ascertain more accurately what the normal consumption is likely to 
be while sugar is at a comparatively high price, so that the date for de-oontroUing 
sugar can be more readily fixed. The general intention has been, we believe, to 
retain control at least till September 1921 ; but if with sugar partly freed and a 
bigger and somewhat cheaper ration of the best sorts allowed, the consumption 
does not run ahead of probable supplies, it is possible that de-control may come 
sooner than the date above mentioned. The present step would therefore appear 
to be a feeler, and the result of the freer supply coupled with a probably somewhat 
cheaper price in the near future should provide data for deciding when the market 
may be safely freed from Government control and left to its own devices with¬ 
out endangering the consumer's interests. 

Imperial Trade Relations with the British West Indies. 

Imperial trade relations with the British West Indies have just lately been 
marked by two decisions, one that must be deemed a retrograde step, and the 
other a progressive achievement. The retrograde step is the decision of the Royal 
Mail Steamship Line—inevitably from their point of view—to discontinue the 
direct mail and passenger service between the United Kingdom and the British 
West Indies. The passenger service—always at best a small seasonal one—has 
for some*time past been run at a considerable loss, and this loss has been enhanced 
by the high price of bunker coal. As the old mail subsidy allowed the Company 
by the Government expired in 1915, and has not been renewed, the Company have 
no fui'ther incentive to continue the service; hence the sudden announcement of 
its abandonment last month. The immediate result is that intending passengers 
to the West Indies from this country have to proceed as a rule either via New York 
or via Halifax, at a corresponding loss of time and money. 

We have called this a retrograde step, because just now, when there is every 
prospect of improved trade relations between the mother country and the West 
Indian colonies, it seems a thousand pities that the moans of communication should 
be curtailed in this drastic fashion. From the steamship company's point of view 
the step may be necessary as a commercial proposition, but it ought not to be beyond 
the Government's powers to so assist it financially as to restore at least partially the 
old facilities. Actually, the question of Imperial transit facilities is under con¬ 
sideration by a departmental committee, and it may be that they will recommend 
the Government to re-establish a subsidy for the West Indian route. We tnist it 
will prove so. 

The progressive achievement is a trade agi’eement resulting from the con¬ 
ference between delegates representing the United Kingdom, Canada, and the 
British West Indies, that was held in Ottawa last June. Three main matters were 
there discussed : Imperial Preference, Shipping, and Cable Communication, and an 
agreement has been come to which should go far to facilitate and extend the trade 
of the British West Indies. Reciprocatory preferential tariffs have been arranged 
between Canada and those Colonies, while there is of course already the preference 
on sugar accorded them on entry into this country. Moreover, British Honduras 
and Jamaica, which have hitherto held aloof from these reciprocatory proposals, 
are now participants. An improved shipping communication between Canada and 
the Islands is eventually to be established under a subsidy contributed in certain 
agreed proportions by both sides. 
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Although the reciprocity arranged by this conference is more immediately 
between Canada and the West Indies, the latter’s delegates, we gather, expressed 
themselves in favour of giving equal preferences to the rest of the Empire, and it 
was laid down that the new agreement should not prevent any such preferences, 
whether existing already or to be established later on. We give elsewhere the 
official details of the amendment effected in the Canadian customs tariff to admit 
West Indian sugar under the new arrangements. The noticeable feature is that 
the antiquated Dutch standard is still to be retained, owing, as the Wut India Ccm^ 
mittee Circular avers, to the Canadian refiners having maintained an uncompro¬ 
mising opposition to any change which would admit of West Indian sugar going 
into direct consumption. A modus vivendi was arrived at, and the use of the 
standard is to be waived whenever sugar is to go direct to a refinery, which should 
prevent any “refining sugar” being prejudiced on account of its colour. This 
notwithstanding, we think it a pity that any such obstacle should be perpetuated 
by a Dominion Government against the inclination, if any, of the producers to turn 
out direct consumption sugars. Alter all, these sugars are for consumption within 
the Dominion, and one would suppose that the consumer also had some right to 
a say in the matter, especially when his pocket is affected. 


Argentine Sugar: A Threatened Government Embargo on Exports. 

Writing at the end of May our Argentine correspondent stated that prospects 
were bright for the crop then commencing inasmuch as the Government had 
removed the prohibition on exportation for at least 90 days, and as a consequence 
it was expected that some 100,000 tons of their excess stock of sugar would be 
exported, and thus stabilize the market. Since then this quantity has been 
speedily disposed of, chiefly to the United States, and the permission to export has 
had to be quickly rescinded to prevent the bulk of the crop going the same way 
to the detriment of the Argentine consumer. The permission to export was given 
on the strength of an assurance that the home price would be kept down to 56 
cents the kg., or say 6d. per lb. But between May and July the retail price went 
up in Argentina, till at the end of July it was about lid. to Is. 2d. per lb. This 
st^irred the Government to take action, and in August they were seriously consider¬ 
ing a proposal to expropriate 200,000 tons of the crop at practically cost price, or 
say 40 to 50 per cent, below the current world’s price. British capital being 
very strongly represented in Argentina, and one of the leading sugar factories 
in Tiicuman being British, the report has attracted some attention in the financial 
columns of the leading London papers, where the Argentine proposal is looked upon 
as tantamount to a breach of faith towards British and foreign investors in 
Argentine property. As the Times remarks, “the project under notice goes much 
further than a mere embargo on exports. To force the growers to sell at a price 
that bears no real relation to current prices and which leaves them with little or 
no profit is a breach of the faith on which British and foreign investors have 
advanced funds for the development of the Argentine sugar industry.” If this 
policy is allowed in the case of the latter industry, it is feared other industries 
on the Eiver Plate, in which enormous amounts of British capital are invested, 
may not be safe from similar arbitrary Government interferences. The latest 
news at the time we write is that the Bill to authorize the expropriation has passed 
the Chamber of Deputies only after 15 hours’ continuous debate, and there is some 
hope that it will be modified by the Senate, and made lees drastic. 
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Naturally the proposed expropriation was not to be confined to foreign»owned 
sugar properties; the Argentine ones would suffer similarly. If authorised it 
appears to establish the third instance where the Goveimment of a country, having an 
indigenous sugar industry that more or less supplies the home consumption, has 
lent its ear to the demands of the consumer and has arbitrarily curtailed the price 
of the producer. As our readers know, both in Australia and in South Africa 
the last few years there has been continuous strife between the consumers and the 
producers of sugar, and the Government has in each case fixed on maximum prices 
which, while hardly satisfying the unreasonable demands of the consumer, have 
shackled the producer in respect to the prices he could charge. In each case the 
prices have been fixed more or less fifty per cent, below the world’s price. It has 
been attempted, in fact, to base the price of sugar on the local fancy of what it 
ought to be, irrespective of the fact that the prices of other things have not been 
kept down, e.g., wages, and the cost of replacement of factory plant or new 
machinery, nnich of which has to be imported from parts of the world where the 
new scale of high prices is in full force. Unless these sugar regions are fully 
self-supporting and uninfluenced by the rising costs in other pai ts of the world, it 
is futile, not to say unjust, to expect a particular industry domiciled within them to 
maintain a price for its production greatly below that of the world’s normal price 
at the present day. This fact seems to be slowly dawning on the South African 
Government, for they have now further revised the producer’s prices they fixed 
last May of £41 per ton (as outlined by us in our Notes and Comments last month), 
and from August have fixed the maximum price for first quality sugar at £61 per 
ton, or the price the Mauritius planters got from the Boyal Commission in 1919, 
In Australia, the producer has still to be content with £»30 6s. 8d. 

While agreeing that the English press is justified in complaining about the 
proposed expropriation in Argentina, we do not remember that they have ever 
raised the point in respect to the similar arbitrary interferences in South Africa 
and Australia, though in South Africa, we believe, some of the mills are partly 
financed with home capital. Doubtless the amount at stake was not enough to 
warrant a complaint, whereas in Argentina British capital has very large com¬ 
mitments. The result is the British press takes up the cudgels on behalf of the 
Argentine sugar industry, while the analogous case in our two above-mentioned 
Dominions escapes their notice. 

Recent Argentine Legislation. 

Meanwhile it may be convenient to give here the official report of recent 
Argentine sugar legislation as compiled by the Commercial Seci etary to H.M. 
Legation, Buenos Ayres, and just lately published as a Parliamentary paper,* This 
does not of course bring us down to the latest proposal, but it reveals some of the 
previous attempts on the part of the Argentine Congress to control the price of sugar 
to the consumer. According to this Beport, the province of Tucum^n normally 
produces three-fourths of the total yield of Argentine sugar, but failure of the crop 
in that province, due to frosts, leaves the more sub-tropical provinces of Jujuy and 
Salta comparatively immune. The crop of 1918 was a failure, and in consequence 
the importation of 130,000 tons free of duty was authorized. Law No, 8877, of 1912 
permits the Government to authorize such importation when the price of refined 
sugar in bags exceeds $4-1 0 paper per 10 kilos in Buenos Ayres. The harvest of 1919 
was the best for many years, but nevertheless the Government prohibited the export 
of sugar in August of that yea r and subsequently, by Decree dated 8th November, 

* Eepori on the Economic and Industrial Situation of the Argentine Republic for the 
Year 1919. [Cmd. 896.3 » 
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declared that although the reasons invoked by manufacturers alleging a higher 
cost of production are worthy of attention, it is impossible to remove the export 
prohibition so long as refined sugar is sold locally at S4*10 paper per 10 kilos^ and 
so long as manufacturers do not give ample assurances that quotations will not 
exceed that price. A proposal is before Congress, and has been passed by the 
Finance Committee, revoking the present system of import duties and substituting 
for a period of six years, counting from the promulgation of the new law, the 
following fixed customs duties;—6 cents gold per kilo of refined sugar or of 96 
degrees and more of polarization; 4 cents gold per kilo of unrefined sugar or of 
less than 96 degrees of polarization. 

Furthermore, the project establishes that as long as the Provincial Government 
of Tucum&n maintain the taxes on sugar manufacture lately imposed, the equiva¬ 
lent of such taxes will be deducted from the new customs duties. Similarly, any 
new sugar taxes that may be imposed in the future in the producing Provinces will 
be deducted from the new customs duties while the taxes are in force. By another 
article of the project, any ordinance restraining the import or export of sugar 
would be abolished. 

Cuban Costa and Prices. 

Facta about Sugar collates several opinions from prominent Cuban sugar men 
as to the outlook in the matter of crop and prices. The largely increased cane 
acreage promised for next season is considered by many too optimistic, the growing 
cane in many places having been afiected by drought on one hand or too much 
tain on the other. Then the increase in production will depend on the avail¬ 
ability of labour and here the outlook for next season is not bright, as the present 
shortage of labour (which at the present day on some estates hardly allows the 
fields to be kept free from weeds) is bound to become more serious. The general 
opinion appears to be that the new crop sugar will command a price round 15 
cents. One thing is agreed, and that is that the low prices of former seasons are 
a thing of the past. It stands to reason that if a sugar mill costs twice as much 
as formerly, the price of sugar must be proportionately higher. The same thing 
applies to wages. Low class Haitian labour that formerly was paid about 80 cents 
a day is now commanding $4*50 [IBs. at pre-war rates of exchange]. Chinese 
labour is being used to some extent on indoor jobs, where the same process is 
repeated over and over again, but is no use outside. The price of Spanish labour, 
which is the best obtainable, has risen in proportion. A gang that would contract 
to clear about 30 acres for $300 a short time ago is now demanding $1000 for the 
same work. Clearing and planting a caballeria which formerly cost something 
like $3000 now costs double, and if the cost of cutting and the later operations is 
as heavy, it will mean that sugar prices will have to be considerably higher than 
previous levels. 

The same source of information states that it is the speculators and the colonos 
who have made money over the 1920 crop. The mills have not made abnormal 
profits, and in some instances they sold sugar for future delivery at 6*50 cents and 
then were obliged to settle with their colonos on a much higher basis. The fact 
that the colono could not get into the market until he had grown his cane was 
the making of him this year. The colonos have now paid off their debts and are 
spending money right and left. *^The speculators,*’ said one Cuban business 
man, **have been active in Cuba, and Englishmen got sugar cheap. 1 know of 
several contracts that have changed hands seven or eight times before the sugar 
was finally shipped.” 


1 Say 4d. per lb. at par values. 
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Cuban Sug:ar Propertlea. 

Some interesting data are given in a recent number of our same contem¬ 
porary covering the numerous changes in the ownership of properties in Cuba that 
have latterly taken place. Three notable tendencies, states our contemporary, are 
observable in these transactions which in turn reflect the marked changes that are 
taking place in the sugar industry of the world at large. In Cuba these tenden- 
oies may be classifled as follows: First, the beginning of a movement, destined to 
grow, towards the acquisition of producing properties by American refiners; 
second, the purchase by manufacturers of the United States of Cuban mills and 
plantations in order to endure their supply of sugar; and, third, a growing interest 
on the part of the United States investors, not directly connected with the sugar 
industry, in sugar mill properties. The number of mills and plantations that have 
changed hands during the last six months represents values extending to hun¬ 
dreds of millions of dollars. The full value cannot be stated, but it is known 
that these sales far exceed the total of any similar transactions for at least ten 
years past. It is estimated indeed that American capital now controls and is 
interested in approximately 60 per cent, of the sugar production of Cuba. 

As far as the refiners are concerned, their old policy of holding aloof from the 
field of sugar production has been abandoned in favour of a policy of securing 
through the ownership of Cuban sugar mills a steady source of supply at a reduced 
cost for their refineries; their action in this respect has undoubtedly been expe¬ 
dited by the fact that Cuba is now alive to the possibilities of the production of 
direct consumption sugars instead of 96° raws for the refinery, so the refiners are 
anxious to safeguard their future by acquiring the means to turn out raw sugars 
for their refineries. 

The American Sugar Befining Co. have thus secured Centrals Cunagua and 
Jaronu, which will between them provide some 171,430 tons of raws. The Warner 
Sugar Befining Company have acquired a controlling interest in Centrals Gomez 
Mena and Amistad, with a total of nearly 90,000 tons. The Bevere Befinery at 
Boston has had for some years the Centrals Boston and Preston, and is now 
rumoured to be after additional mills. Finally, the National Sugar Befining Co. 
is seeking to acquire mill properties in both Cuba and St. Domingo. Of American 
manufacturers, the most prominent is the Hershey Chocolate Co. of Pennsylvania, 
who built Central Hershey several years ago. 

It remains to be seen whether British refiners will copy the example of their 
American rivals and seek to acquire sugar properties in some or other sugar terri¬ 
tory. It is not impossible that the recent visit of one British refiner to India has 
been made with a view to ascertaining what prospect that country holds out of 
providing the British houses with a steady supply of raws for refining. In any 
event, unless these refineries are to go back to the refining of beet crystals, the 
advancing tendency in cane sugar practice to resort to the manufacture of direct 
consumption sugars is bound to be a menace which they cannot afford to ignore. 

The Formosa Sugar Crop. 

According to Consular information from Formosa, the 1919-20 sugar season 
there has yielded much better results than was expected after the typhoon of 
August, 1919. The production of centrifugals came to 3,611,467 piculs [213,447 
long tons] as compared with 4,519,290 piculs [274,708 long tons] in the preceding 
season; but that of brown sugars only amounts to 220,000 piculs [13,373 long 
tons] compared with 636,000 piculs [32,681 long tons] in 1919. 
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The Mauritius New Crop. 

Messrs. Blyth Brothers & Co.’s Market Beport^ dated June 15th, stated that 
the negotiations proceeding with the Eoyal Commission culminated in the sale to 
that body of an estimated quantity of 205,000 tons of Yesous at 91s., 908., 898. per 
cwt. f.o.b. according to grade, payable 54,000,000 Bupees in India and Mauritius 
at Bs. 10 to the £, and the balance in London. As was only to be expected the news 
that the Boyal Commission were offering such a high price caused great excitement 
in the local market where, up to this time, they had heard no mention of a higher 
price than 85s.; but together with the offer of the Commission came news from 
outside sources pointing to the fact that planters might expect 100s. and even 120s. 
per cwt. f.o.b. It was therefore decided to ask the Commission to increase their 
offer to 100s. but they were unwilling to do so in view of the sudden heavy decline 
which then took place in the New York market and in those of Cuba and Java. 

A small section of the planting community were in favour of refusing the 
price of 918., but five-sixths of the planters considered that the price offered was 
not one to be declined, (especially in view of the indications that the market had 
touched its highest point and the difficulty of financing the crop without the assist¬ 
ance in currency which the Boyal Commission were arranging for), so the remainder 
when they saw what a large majority had accepted the Commission’s offer gave 
way rather than be excluded from the sale, and sold their sugar at the same price. 

The prospects of the coming crop are not now so favourable as at one time 
looked likely owing to the continuance of the drought which began in the early 
days of May. It has been proved in the past that an average drought in Mauritius 
does considerably more hairn to the canes than even a fairly bad cyclone, and the 
Government Statistician has greatly reduced his previous estimates of the crop 
which he now puts at 240,000 tons instead of the 275,000 to 280,000 tons pre¬ 
viously mentioned. 


A Lucrative Post in Jamaica. 

As will be seen elsewhere in our advertising pages,^ the Crown Agents for the 
Colonies are advertising for a manager for the new sugar central to bo built in 
Jamaica under the aegis of the Jamaica Government. A mouth or two ago it was 
reported that the latter Government were advertising iu Cuba and other non- 
British coiintries for such a superintendent, but the details of the present 
advertisement have narrowed down the choice very considerably; almost too 
considerably, we suggest. It seems right that the post should be given to a British 
subject, but the age limit will preclude more than one good man who might other¬ 
wise be eligible and the restriction to those who have had recent experience olEn^lUh 
machinery (What is wrong with the world-famous Scotch machineiy, we wonder ?) 
will narrow the field considerably and rule out the valuable experience which many 
suitable candidates have gained in Cuban, Hawaiian, and Java sugar factories 
where the machinery is largely non-British. We think the real thing is to secure 
the best man of British nationality and sympathies that is to be got, and judge his 
qualifications by his experience iu up-to-date sugar manufacture without speci¬ 
fying too narrowly what machinery he has handled. That the factory will be 
equipped with British machinery hardly affects the argument. 

' See page xlvii. 
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From the Sugar Cane/’ September^ 1870. 

An anonymous 'writer contributed in this issue of our predecessor an article 
adTOcating the manufacture of white sugar on the plantation, stating that *4f full 
scope were only gwen to manufacturing appliances, refining, defined as a second 
purifying operation, should not be necessary at all.” He therefore presented 
** such a sketch of home sugar refining as should enable a colonial sugar producer 
to judge in how far refining operations may suit his own case.” That 
the unnamed writer was a practician is apparent from a perusal of his paper. 

Dr. Wallace contributed an article on animal charcoal, corering very much 
the same ground as in his previous paper on Sugar Befining” which we have 
already noticed.* He had made a study of the nitrogen content of char, showing 
the amount to diminish during use, and added that although unprepared to state 
whether this nitrogen plays an important part in the decolorizing action exerted 
by charcoal, one thing is certain, and that is that we know of no variety of charcoal 
that is reall}' a good decolorizing agent that is not made from a highly nitrogenous 
substance. Wood charcoal, for instance, although eminently porous, is a very 
poor decolorizing agent, and is practically useless.” He Lad also given attention 
to the changes that occur in the physical nature and chemical composition of char 
during revivification byreburning, and remarks that ‘‘these facts prove incon* 
testibly that the pores of old char are either smaller or less numerous than in new 
char; and I think it is a fair conclusion that, if we wish to retain the char in an 
efficient state, we should burn it so as to lessen the porosity as little as possible. 
Indeed, it appears to me that the revivifying of charcoal by hutnivy is an unfortu¬ 
nate necessity, and one which we may very reasonably hope to overcome.” 

This view was held also by others, and at this time consideration was being 
given to Eisfeld’s process for revivifying without calcination,® a description of 
which procedure was given in this number by M. Coknill Woestyn. It appears 
that char was first allowed to ferment by soaking in water, and afterwards 
successively acted upon by hydrochloric acid, steam, and a dilute solution of 
ammonia. No shrinkage of the material occurred when treatment was made in 
this way, while the working costs were stated not to be high. This process was 
put into operation in factories in Germany, Austria, and France; but it was worked 
only experimentally in this country. 

Other articles that appeared in this issue dealt with “ The Sugar Industry in 
Antigua; ” Facts about Louisiana; ” and “ The Continental Beet Crop and the 
War,” in which last it was stated that the French sugar trade was in the greatest 
confusion, the refiners doing scarcely anything. “ They employ many Germans 
who have either been called to serve in the Landwehr or have been expelled from 
France by the Government; then the call on all able Frenchmen up to 40 will further 
diminish their staff of workmen.” There was an important patent by Bousseatt* 
protecting his method of operating the saccharate process in beet sugar manu¬ 
facture, in which the juice was concentrated to a syrup of 35° B5. and limed, the 
precipitated compound being separated on sieves, and subsequently decomposed 
with carbon dioxide in a special vessel. 

1 im, 13. a L8J„ 1930, 303. > English Patent, 98 of 1870. 
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The Sufiau’ Supply of the United Kingdom. 

Royal Commission Announcemonts. 

From August 5th the only article of food rationed within the United Kingdom 
has been sugar. The regulations dealing with it have been embodied in a brief 
new Order (the Sugar Eationing Order, 1920), but these are merely a continuation 
of the old regulations. 

The Food Controller announced on August 7th that the supplies of sugar 
either now in the hands of the Eoyal Commission on the Sugar Supply, or pur¬ 
chased for future arriyal, had rendered possible an increase in the weekly ration 
from 8 ozs. to 12oz8. which would be authorized as from 9th August. 

There are now also available supplies of West Indian grocery sugars (Crystal¬ 
lized and Muscovado) of which the special qualities are highly appreciated by many 
consumers. In order to assist the restoration of this important industry within the 
Empire, the Food Controller has given instructions that on and after September 
6th these coloured sugars imported from the British West Indies or Demei ara may be 
sold retail without reference to and in excess of the authorized ration, to registered 
or unregistered customers, at prices not exceeding those authorized by the Royal 
Commission for the time being for “ Free Sugars.** Coloured sugars of grocery 
quality produced in refineries in Great Britain will be treated on the same footing. 
It has been found possible to make these modificaiions in the sugar restrictions in 
consequence of the saving that has been effected during the past six months and 
of the amelioration that has taken place in the world*8 supplies in consequence of 
the diminution of consumption due to the high price prevailing generally. 

The Food Controller announced, on August 16th, that until the second or third 
week in September there would be included in the sugar ration, as heretofore, a 
certain proportion of brown moist sugar; by the middle of September, the addi¬ 
tional supplies of white sugar which had been arranged for would be in the hands 
of retailers, who would then be authorized to supply the whole of the present ration 
of 12 ozs. in the form of white sugar. After September 6th, the public would be 
free to purchase brown moist sugar in addition to the weekly ration of 12 ounces. 
These purchases of brown moist sugar could be made after September 6th at any 
shop, and need not be confined to the shop at which the customer is registered for 
his rationed quantity. 

The Sugar Prices in force for the period 12th July-7th August (as given in 
our last issue, on page 479) were slightly modified for the period, 9th August to 
4th September. The wholesale prices for manufacturing purposes were reduced 
by 5s. per cwt. for all classes except No. 3. Thus Castor was reduced to 146$., 
Cubes to 144s., Granulated to 140e., and West Indian Muscovado and Grocery 
Syrups to 97s. The free sugar for domestic preserving was reduced 5 b. per cwt. 
wholesale (to HOs.) and the retail price reduced to Is. djd. perlb. A similar 
reduction in the respective prices of ‘‘Licensed Free Sugar** was likewise made. 
Otherwise the prices remained unchanged from July. 


Cables from South Afdca announce that the further negotiations with the Union 
Ooveminent on ^e part of the sugar producers have resulted in the latter agreeing to raise 
the maximum price of first quality sugsr another £10 per ton to £51 per ton. This, while 
not full^ meeting the needs of the primucers who ask for at least 76 per cent, of the world’s 
price, will undoubtedly easen the situation. The various changes in the price of South 
African sugar the last two years have been as follows: October 1918, £23; June 1919, £26; 
May 1920, £41; August iho, £51. 
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The Sugar Industries of Canada. 

(From a Canadian Correspondent.) 

A considerable amount of interest is being felt at the present time in Canada 
as elsewhere in the question of the production of sufficient supplies of sugar both 
for domestic use and for the important chocolate and confectionery industries 
which have made such strides during the war and since the Armistice, and an 
increased acreage is being devoted in certain districts to the production of sugar 
beets. Sugar beet was first grown for industrial purposes in Canada in 1881 and 
daring the ten years following that date plants were set up at Coaticook, Berthier 
and Farnham in the Province of Quebec, each of these proving a failure after a 
short trial. Beet sugar manufacture was, however, resumed in 1901, this time in 
the Province of Ontario, plants being opened at Wallaceburg, Dresden, Wiarton 
and Berlin (now re-named Kitchener), and in 1903 the plant at Eaymond, 
Alberta, was inaugurated, and continued in operation until the outbreak of the 
war in 1914. The Dresden and Wiarton plants had but a short life, but the 
Dominion Sugar Company, Limited, still carries on the plants at Kitchener and 
Wallaceburg, in addition to another at Chatham, Ont. The production of sugar 
beets in Canada last year reached some 240,000 tons, worth $2,606,000, raised 
from an acreage of 24,600 acres, all in Ontario, as compared with 180,000 tons, 
worth $1,845,000, raised on 18,000 acres in 1918, the yield per acre having fallen 
from 10 tons per acre in 1918 to 9*80 tons per acre last year. 

The output of beet sugar in Ontario is of course very far from supplying the 
needs of the population of our premier Dominion, who are estimated to be con- ‘ 
Burning sugar at the present time at the rate of 110 lbs. per head per annum, or 
963,200,000 lbs. (430,000 tons) altogether, and consumption is continually in¬ 
creasing, no doubt in part owing to the restiictioii of alcohol sales in so many of 
the Canadian provinces. During the twelve mouths ended March 31st last, the 
importation of sugar into Canada amounted to 483,353 tons, as compared with 
320,975 tons in 1918-19 and 298,218 tons in 1913-14. Exports of refined sugar 
during the corresponding periods amounted to 109,619 tons in 1919-20, 916 tons 
in 1918-19 and under 1 ton in 1913-14. Of the exports from Canada last year, 
57,904 tons went to the United Kingdom, much of it being sugar refined in the 
Dominion for account of the Boyal Commission on Sugar Supplies from imported 
materials. France took 30,782 tons and 4,800 tons were shipped to Newfoundland. 
Most of the raw sugar imported into Canada for refining comes from Cuba, where 
Canadian financiers have secured an important measure of control in some of the 
plantations. Quite a large proportion of the crop, however, reaches the Dominion 
by way of the United States, with the result that last year imports from that 
country are recorded as 152,011 tons, only 117,892 tons being directly credited to 
Cuba. Supplies of raw sugar are also obtained from British Guiana, the quantity 
received last year being 45,914 tons; from Barbados, 33,281 tons; Jamaica, 8717 
tons; San Domingo 75,356 tons; Peru 23,686 tons ; the Dutch East Indies 12,609 
tons ; Fiji 8096 tons ; and elsewhere. 

As will be gathered from the figures quoted above, the Canadian sugar- 
refining industry has attained a position of considerable importance. The latest 
accurate information respecting the industry is that just published by the Do¬ 
minion Bureau of Statistics at Ottawa in connexion with the Census of Industries 
for 1918, in which year there were in Canada eight sugar refining or manufac¬ 
turing plants, capi1^1i^ed in all at $37,256,851, and employing 2542 persons at 
wages and salaries aggregating $2,626,889. Three of these plants, i.e., those of 
the Dominion Sugar Company, Limited, at Wallaceburg, Kitchener and Chatham, 
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were in Ontario; tbere were two in Qaebec» namely those of the Canada Sugar 
Eefining Company, Limited, and the St. Lawrenoe Sugar Befineries, Limited, 
both at Montreal; and one each in British Columbia (that of the British Columbia 
Sugar Eedning Co., Limited, at Vancouver), New Brunswick (The Atlantic Sugar 
Befineries, Limited, St. John, N.B.) and Nova Scotia (The Acadia Sugar Befining 
Co., Limited, Halifax. N.S.). These eight refineries used in their operations 
materials valued at $45,403,037, classified as under:— 

Sugar Beets .. . 204,017 tons, valued at p,693,715 

Raw Sugar. 313,661 tons, „ 39,991,144 

Boneblack, &c. .. .. „ 629,069 

Boxes, bags and other containers. „ 2,289,119 


and the value of products turned our during the year 


045,403,037 
under revision 


was 


,219, made up as follows: — 

Unit OF 


Selling Value 

Kinds of Pboducts. 

Measubs. 

Quantity. 

AT WOBES. 

Sugar, granulated .. .. 

long tons 

.. 291,045 

.. »67,080,363 

Molasses of syrup . 

gallons 

.. 1,569,694 

.. 1,016,626 

Beet pulp . 

tons 

11,069 

.. 411,645 

Lime... 

bushels 

.. 22,690 

.. 6,250 

Fertilisers. 

tons 

.. 1,284 

.. 43,075 

Cattle food .. 

• • • • 


.. 161,776 

All other products •. .. 


• • • • • • 

102,494 

$58,812,219 


The figures quoted above do not, however, pay any regard to the production 
and consumption of maple sugar, the making of which is, of course, a peculiarly 
Canadian industry to which a good deal of attention is now being paid in view not 
only of the world scarcity of sugar but of the value of the crop to farmers having 
in their near vicinity a sufficient number of sugar maples. The average farm in 
the principal centres of the industry contains within its own boundaries from 600 
to 1000 and some as many as 4000 maple trees capable of producing sugar. About 
16 quarts of sap will make a pound of sugar, and the average yield of sugar is from 
two to three pounds per tree, there being also valuable by-products in the form 
of maple vinegar and sugar sand (nitre) which although now generally wasted 
should be capable of producing a considerable revenue. 

The maple sugar industry of Canada is confined to the provinces of Quebec, 
Ontario, Nova Scotia and New Brunswick; the largest producer, however, is 
Quebec, the other provinces contributing very small quantities to the total output. 
The production of maple sugar and syrup increased regularly between 1850 and 1890, 
averaging between 13,500,000 lbs. and 22,500,000 lbs. during this period. Since 
the latter year, however, interest in the crop declined until the recent revival of 
activity in this industry, but the figures for last year which have just been pub¬ 
lished indicate that the 1919 production of sugar amounted to 5427 tons and of 
syrup an additional 1,470,775 gallons, valued together at $6,348,605, as compared 
with 4542 tons of sugar and 1,928,201 gallons of syrup, valued together at 
$4,418,344, produced in 1918. Several associations have now been formed for the 
development of the maple sugar industry, which suffered in the past from the low 
price obtainable for the product and from the increasing value of maple timber, and 
G-ovemment action has been taken to protect the name ** maple ” from abuse by 
persons offering for sale articles not the pure product of the maple tree. Everything 
is being done, in fact, to encourage production, standardise the quality, and to 
introduce the most modem manufacturing methods. About 60,000 farmers are 
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engaged in the manufacture of maple sugar, and yet it is estimated that at present 
not one-half of the available sugar maples are made productive, in spite of the 
fact that the period devoted to the making of sugar on the farm is very short and 
comes at a season of slackness in other agricultural pursuits. The average price 
of 29 cents per lb. for sugar and $2*44 per gallon for syrup should, however, be 
an important incentive to increased production. 


Canada and the West Indies. 

Details of the Proposed Preference on Sugar and Rum. 


The following is the schedule of the proposed Customs Duty of Canada, which 
was agreed to at the Conference of West Indian and Canadian delegates, held at 
Ottawa last June:— 


The Customs Tariff of Canada shall be amended so as to provide that sugar 
above number 16 Dutch standard in colour when imported by a recognised sugar 
refiner, for refining purposes only, upon evidence satisfactory to the Minister of 
Customs, shall not be subject to these duties—i.e., the duties on sugar over num¬ 
ber 16 Dutch standard, specified in item 134 of the Canadian Tariff. 

The Canadian Government, failing the adoption of the Polariscope standard 
for tariff classification, will use its best endeavours to establish a more stable colour 
standard than the present Dutch standard. 

Provided that sugar as defined under item 134 shall receive preference of not 
less than 25 per cent, of the duty charged on foreign sugar. 


Canadian 
Tanflf 
Item No. 
135 


Bum 


Article. 

Sugar 


Degrees of Polarization. 

Not exceeding 76 . 


Preference per 
100 lbs. Cts. 

.. 46*080 

Exceeding 76 and not exceeding 

77 

.. 47*616 

• tf 

77 

99 

78 

. 59*162 

• »» 

78 

99 

79 

.. 60*688 

• »» 

79 

9 9 

80 

.. 62-224 


80 

99 

81 

.. 53*760 

• »» 

81 

99 

82 

.. 55*296 

• 99 

82 

99 

83 

.. 66-832 

• >> 

83 

99 

84 

.. 58*560 

• 99 

84 

99 

85 

.. 60*288 

* 99 

85 

99 

86 

.. 62*016 

• 99 

86 

99 

87 

.. 63-744 

• 99 

87 

99 

88 

.. 65*664 

• 99 

88 

99 

89 

.. 67*584 

- 99 

89 

99 

90 

.. 69*888 

•< >» 

90 

99 

91 

.. 72*192 

* 99 

91 

99 

92 

.. 74*496 

• 99 

92 

99 

93 

.. 76*800 

’ T9 

93 

99 

94 

.. 79*104 

• >9 

94 

99 

95 

.. 81*408 

- »» 

95 

99 

96 

.. 83*712 

• 

96 

*9 

97 

.. 86*016 

- M 

97 

99 

98 

.. 88*320 

99 

98 

99 


.. 96 

reference 

of 60 cents 

per gallon of the strength of proof 
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A^cultaral Notes. 


Millet$for Fodder^'^Oioeely connected with tree-planting on sugar estates is 
the matter of proyiding plenty of fodder for cattle. The chain of reasoning is a 
short one. All lands in the ^pics, oontinuouslj$r worked, become rapidly poorer 
in nitrogen, so that, taken as a whole, the cultivated land in warm countries is 
generally deficient in this respect. It has been repeatedly demonstrated that the 
sugar cane, in its growth, responds in a remarkable degree to the quantity of 
nitrogen in the soil. The basal factor in the cultivation on sugar estetes is the 
conservation and increase of this useful element. This may be done both directly 
and indirectly, but the former is expensive and not altogether satisfactory, while 
the latter, although it needs careful attention, is cheap and'brings in its train ail 
sorts of other advantages; it is therefore by far the more important. We have in 
the soil a dense population of bacteria doing all manner of things and altering the 
soil constantly for good or evil: among the rest are such as extract the inert 
nitrogen from the air and make it available for the growth of plants. It is our 
duty to increase the action of these to the utmost, and this we can best do by 
feeding them with vegetable matter, preventing them from drying up and passing 
into a period of rest, and giving them plenty of air : such treatment, applied to 
the soil, tallies exactly with what is called ** good cultivation ” and represents the 
accumulated experience of the ages, long before there was any knowledge at all 
of the existence of such things as bacteria. There are various methods by which 
we can increase the humus in the soil, but by far and away the best is the addition 
of plenty of cattle manure. Tree-planting helps to add vegetable matter to the 
soil and, in changing the mineral constituents of the soil to good plant tissue, trees 
have the advantage over ordinary crops in that they turn to account, by their far 
deeper roots, less amenable layers of the earth surface : they prevent the soil from 
drying up, and the bacteria require moisture : they add vegetable mould either by 
direct shedding of their leaves or bushing the pens or the collection and storing of 
leaf mould in neaps or pits : lastly, they guard against the washing out of the 
surface humus, when in an hour's heavy rain the gradual accumulations of a 
year’s bacterial action may bo destroyed. But experience gives the palm to the 
direct application of cattle manure for this work : and it is recognized that this 
substance will vary enormously in value according to the character of the food 
given to the cattle. Plenty of fodder of high nutritive value and considerable 
bulk will aid in yielding a large amount of useful manure : and we would em¬ 
phasize the point that bulk is important for the purpose in view, namely, that of 
increasing the humus on which the bacteria feed ; and the fibrous character of the 
fodder also has its influence in this respect. 

It is therefore well carefully to examine the sources from which the cattle are 
fed on each estate. Cane tops are a great stand by in the dry reaping time : are 
they the best kind of fodder for cattle ? Grazing, when obtainable, is obviously of 
great value, being the natural method of cattle feeding : but are the pastures in 
the best condition and is there enough good food on them ? Scum and waste 
molasses are excellent for keeping working cattle in full vigour : but is it always 
added to the cane tops, for these will not of themselves balance the heavy muscular 
work called for. And so on for the concentrated foods, cakes and patent foods, 
which, however, are not what we are now considering, for their value is less lor 
the production of bulk of pen manure than for improving the quality of the manure 
in salts. It is well to make a detailed equation between what is given to the 
cattle and what is expected from them, for it may bo veiy safely asserted that, 
wonderful as the internal economy of these useful animals is, they cannot repro¬ 
duce in an improved form what is not given to them in the crude state. And the 
sources of fodder during the ofiP season, when tops are not available, is perhaps 
the point on which intelligent observation should be most concentrated, for this 
should be the time when the pen manure supply for the year is being built up. 

With these facts before us, it may be well to search for .some crop or crops 
which make little demands on the management, whether in requiring good soil, 
in irrigation during the dry seasons and in labour, and yet will yield q^uantities of 
excellent fodder when the prevailing souices are at their lowest. And it is natural 
to search for such crops in those places where the struggle for existence, for both 
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men and animals is keenest: where the soil has lon^ ago reached the lower limit 
of permanent fertility (or infertility): where the rains often fail, and where even 
at the best of times there are long pHsriods of drought eveiy year. In such regions 
the millets grow and their cultivation in many parts shows a fine example of the 
victory of man over nature. We are firmly convinced that many of these should 
find their place on sugar estates, and as most of them are quite unknown in sugar 
growing countries, we would like to draw attention to some of them, esp^ially 
£rom the point of view of fodder production. What, in short, are these millets P 
Starting with the ** Great Mjillet,” the largest of all cereals, known to most of us 
as Guinea corn or sorghum, we pass through an almost endless series of progres¬ 
sively smaller and less known kinds, till we reach the semi-wild forms, such as are 
only resorted to in time of famine, and the actual wild grasses which are most 
closely connected genetically with the millets. And it may be at once remarked 
that it is not of necessity the largest ones that are likely to prove the most useful 
for our purpose, for some of the smaller millets possess fodder of considerably 
greater value although perhaps of less bulk. It is proposed in these Agricultural 
Notes to publish a few details on such of these grasses as may prove of value on 
sugar estates in improving and supplementing the available sources of cattle fodder, 
for, let it be carefully noted, they are par excellence the natural fodders of the 
tropical world, and in nutritive value many of them leave nothing to be desired. 

The principal millets are the following :— 

(1) Andropogon Sorghum : Commonly known as sorghum, Guinea corn, 
great millet, Kaffir corn, dhurra, cholam, jowar, etc. : the largest millet, growing 
6-20 ft. high, according to variety and conditions. With ears varying from close 
round balls to spreading panicles of the shape and size of an umbrella : grains 
much larger than the rest, but still only about one eighth of an inch in diameter, 
and of all colours, from white, through yellow, red and brown, to black. Grown 
throughout tropical Africa and Asia from time immemorial and introduced into 
all the warmer parts of the New World. Over 20,000,000 acres of this millet are 
grown every year in India alone. 

(2) Pennisetum typhoideum : known as bulrush millet, spiked millet, pearl 
millet, cumbu, bajra, etc. : a handsome cereal with erect stems 4-6 ft. high and 
long, cylindrical ears like that of the bulrush. Scattered over the world much as 
sorghum but to a less extent. Seeds smaller than in sorghum but still larger 
than those following. Some 16,000,000 acres are grown annually in India and 
large sections of the population depend on it for their food. 

(3) Setaria itnlica : Italian millet, fox-tail millet, Hungarian millet, Boer 
manna, tenai, korra, etc. : a very pretty plant, 2-3 ft. high, with nodding, rope¬ 
like, often bristly ears and small grains like bird seed of a yellowish colour. This 
millet, as its names indicate, has a much wider north and south distribution than 
the rest, ranging over China, Japan, India, southern Europe, Africa, Canada and 
the United States. It is a valuable fodder plant and can be grown on the lightest 
soils, maturing in a very short space of time. 

(4) Eleusine coracana : among the host of vernacular names perhaps the most 
important are ragi and korakan, and it has also been called ginger millet : a 
valuable millet, usually l}^-2 ft. high, with peculiar ears consisting of a number of 
branches radiating from the top of the stalk : there are two forms, open and closed, 
resembling a bird’s claw and closed hand respectively. The stra*w is the most 
valuable among the millets for fodder and the return of grain is sometimes 600 
fold on the seed sown. It is grown as an irrigated crop in Sbuth India and is an 
important article of food, but elsewhere it is rainfed, often in hill tracts like 
Setaria. There are probably 5-6,000,000 acres in India under this crop. 

These four are the chief millets as regards agricultural importance. There 
are a number of others chiefly belonging to two well known genera of fodder 
grasses :—Panicum miliaceumy miliare and Orus^galli^ with small coarse grains 
and widely spreading irregularly branched heads, and Paspalum scrohiculatum and 
Oolonom, ml of them bordering on the wild grasses, but by no means of insignifi¬ 
cant value from the fodder point of view. 

________________ O.A.B, 
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IX. On Tillering. 

Tillering is the term usually employed to indicate the amount of branching 
which occurs in a grass during its first, mainly underground, period of growth. 
On this will depend the number of upright shoots produced during its second, and 
final, flower producing period. Tillering does not necessarily mean the number 
of canes maturing at harvest, for, as we shall see, there are a number of factors 
which limit the plant’s power to produce its maximum output: the control of these 
factors will make all the difference between good and bad planting. Given a 
piece of laud and a certain variety of cane, we can obtain many or few canes, thin 
or thick ones, according to treatment. Tillering really means the inherent shoot¬ 
ing capacity of the cane and this differs a good deal according to the variety and 
especially the group of cane grown. 

Of the characters of a new seedling which we wish to bring into cultivation, 
tillering is one of the most important, and figures are always recorded of the number 
of matured canes produced in the first year’s growth. But we only get an indi¬ 
cation at first, and must grow it for several years before we can be certain that 
we have got the right figure. Often in the firat year a seedling produces a very 
large number of branches but is disappointing later on, and the reverse may be the 
case. Of course much depends on treatment. For instance, when the first seedlings 
were obtained in India, they were treated with the greatest consideration and were 
planted in large pits filled with prepared earth, as no suitable land was available 
for planting them out. It is not surprising that some of them produced between 
one and two hundred well-matured canes. To judge the tillering capacity of a 
new cane or seedling we must not only approximate as closely as we can to normal 
field conditions, but also grow at intervals in each plot some of the well-known 
local varieties with which it is wished to compare it: this has now become the 
routine practice on the Cane-breeding Station at Coimbatore : and, for fear that 
the unaccustomed energy of production from fertilized seed may be of influence, 
we prefer to grow the seedlings for several years under varying conditions befoiw 
coming to a conclusion. 

On examining a batch of seedlings from the same parents, it is at once obvious 
that they differ in tillering capacity : batches from different parents also vary, as 
do the parents themselves. We aro driven to the conclusion that this is a funda¬ 
mental character in the variety, just as the thickness, width of leaf, and the many 
other characters by which we distinguish them from one another. Perhaps the 
most important point to note, from the crop point of view, is that there seems to 
be a close relation between the natural thickness of a cane and the number of canes 
per clump. And, although both of these characters may be profoundly influenced 
by treatment, for instance by wider spacing, there appears to be an inherent 
tendency for thinner cane varieties to produce more canes per plant. Thus, thick 
tropical canes produce fewer branches than thin Indian ones, and the latter vary 
greatly, not only among themselves individually, but according to the group to 
which they belong. This is brought out in the figures obtained in the varietal 
plots at the Coimbatore farm, where the average number of canes per clump was 
calculated for each of the main groups of canes grown : the following were the 
averages during one yearMungo group (average of 32 varieties), 15*10; 

^ The previous articles of this Series appeared in our issues of October, November, December, 
1919, February, April, June, July, and August, 1990. 
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Nargori (13), 15*10 ; Brown Saretha (13), 14*00 ; Sunnabile (22), 12*55 ; Pansaiii 
(17), 11*00 ; Green Saretba (10), 9*50. On examining the thickness of the canes 
in these groups we do not find any correlation between it and the number of canes 
per clump : thus Mungo and Pansabi are among the thickest, and Nargori and 
Brown Saretha are among the thinnest. But if we take the varieties in any one 
group we find some striking figures. The subjoined table is taken from a Memoir* 
by the author where the whole question of tillering is somewhat exhaustively 
studied. The details were drawn from a comparison of the two groups, Sunnabile 
and Saretha, and had nothing to do with the subject under discussion when the 
measurements were taken. The table includes all the varieties in each group 
which were examined at the time : the plants were grown together in adjacent 
plots under exactly the same conditions. 

Sabetha Group Sunnabile Group 


Variety. 

Canes 

per 

Thick¬ 
ness in 

Variety. 

Canes 

per 

Thick¬ 
ness in 

Chin. 

Clump. 

29 

Cm. 

1*5 

Kaghze 

Clump. 

.. .. 20 

Cm. 

1*6 

Saretha (green) 

28 

1*7 

Bansa . 

.. .. 18 

1*8 

Khari . 

24 

1-8 

Sunnabile . 

.. .. 17 

1*9 

Hullu Xabbu. 

22 

1*9 

Naanal 

15 

2*1 

Ganda Cheni (poor) 

16 

20 

Dhor (poor) 

.. .. 12 

2*2 

Average 

24 

1-8 


Average 16 

1*9 


Prom these figures, we see that, in each variety, the tillering power varies 
more or loss inversely with the average thickness of the cane. But another point 
is also brought out, namely, that for such comparisons we must confine ourselves 
to members of the same group : the Saretha group, judged by the few examples 
taken here, has a greater tillering power than the Sunnabile, for while the average 
numbers of canes per clump are 24 and 16 respectively, the average thickness of 
the cane is practically the same in the two groups. Saretha canes are usually 
thinner than those of the Sunnabile group, but independently of this the tillering 
power is greater. Tillering is one of the most striking characters which, taken as 
a whole, make up what wo call the habit (or appearance) of the plant, and the 
great groups of sugar canes differ markedly in this respect. Another series of 
observations made in North India compares the thick tropical canes, the half-thick 
intermediate forms, and the thin Indian canes, and the relative tillering power of 
these three gi’oups was as 5 to 7 to 12 respectively : so, while we may accept as a 
general principle that in cultivated canes thickness and tillering power are 
inversely related, we must also bo careful not to neglect the inherent characters 
of the groups. 

When, however, we come to apply this knowledge, of the tillering power of 
different varieties of canes, to the number of canes reaped at harvest in the field, 
we are met with a number of difficulties, and it will bo necessary to consider these 
in some detail. There are a number of factors which limit the power of a cane 
variety to produce its full quota at crop time. In the first place there are a great 
many deaths during growth, especially in the stages when canes are beginning to 
form : then the distance apart of the canes and the general treatment have a very 
decided influence, and we must find out what are the causes of the influence of 
these factors and how we may try and control them. Roughly, the chief external 
influences on the tillering of canes are the light available, the moisture in the soil, 
the character of the soil, and the amount of manure applied. ' 
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Of these influenoes, there t^pears to be little doubt that light is most important. 
This is unfortunately tlie only part of the enyiaonment over which we have no 
control: there is so much light available for each square yard of land and we are 
powerless to increase it: we do not habitually grow canes under the shade of the 
trees which can be cut down. The physical effect of light upon a grass is to press 
it down, to check the growth in length of its upright shoots, and f^us to divert its 
energy into branching. Full light thus helps tillering, but, in a closely planted 
Held, once the available light on a given area is filled with cane shoots, all later 
arrivals are under a disadvantage, lead a struggling existence and often dwindle 
and die. The same effect is seen in a forest, for on the edges the trees are well- 
proportioned and spreading while in its depths they are tall, slender, and thin, or 
if unable to reach the top remain stunted and unhealthy. It is always idle to 
judge of the number of canes in a field by counting the number of shoots per 
clump in the outer plants. 

Perhaps the deaths taking place in a cane field have received insufficient atten¬ 
tion in the past: when all is said and done, they are not good for the plant and 
use up a great deal of energy which might be more usefully employed. Let us 
examine some of the figures that have been published. Stubbs in 1894-5 calcu¬ 
lated, from a careful examination of the Purple and Striped Louisiana canes, that 
the deaths among shoots formed 58*9 per cent, of the whole output in 1894, and 
5B*9 per cent, in 1895. In Java, Mulleb von Ozeknicki counted the shoots ex¬ 
isting at different periods of growth in several varieties. In Oheribon there were 
120-180 in the different plots at 60 days from planting, but only 60-70 after 150 
days. In J 247 there were 160-240 shoots at 60 days and 90-100 at 150, while the 
figures for P.O.J. 100 were 100-170 and 82-86 respectively. Another observer of 
J 247 found that, while the rows had 300 to 400 shoots (in one case 415} when 
three months old, at eight mouths they had only 110. It is obvious that there is 
far more light during the earlier periods of the cane’s growth, and a far greater 
number of shoots are then encouitiged to grow out from the sleeping buds than 
can be permanently maintained. The air moves freely through the leaves, the 
soil is adequate and manures and water can be added to meet ail requirements: 
it is light alone which we cannot increase. This heavy mortality has only been 
fully studied in the thick tropical canes: our observations made for several years 
at Coimbatore would seem to indicate that there are nothing like so many deaths 
among the Indian canes during their growth. 

Anything tending to the growth of a healthy cane plant has its effect on tiller¬ 
ing, a fact which every careful obseiver has no doubt noted. The amount of air, 
food, and water available, therefore, has its influence. In a cane field it may 
often be noticed that particularly large bunches of canes are met with here and 
there, and many lessons may be learnt from a study of these. Where irrigation 
is employed, the bunches are usually bigger along the sides of the water channel: 
and this suggests that the duty of water has not been sufficiently studied. Low- 
lying places in heavy soil generally produce stunted, unhealthy plants with few 
branches: aeration of the soil is a limiting factor in the growth of the sugar cane 
and therefore in its tillering capacity: where inigation is practised it is especially 
necessary also to see to the adequate drainage unless this is naturally provided in 
free self-draining soils. In places where manure heaps have stood, great bunches 
of oane may be observed and such spots may often be marked from a distance, 
because the canes are higher and of a darker green. In all of these cases it is seen 
that a proper treatment of the soil will assist the cane in its tillering power, and 
he point is here emphasized because one worker in Java (Stbi^ben) hos thought 
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fit to oonttmol am elobomto to tbo cootzmiy. Kiuav, io him 

pubH^Ami am intareotixig popor on the reeutts of his expenments on the influenee 
of vedone mftnures on tillering, and l^s shown that it is greatly increased i| 
suitable manures are employed: of all that he tried the palm is given to 
weU«rotted pen manure. Here we have moisture conserved, the ground aerated, 
nitrogen-forming bacteria encouraged, and other necessary salts added* 

Hie amount of light present and the quantity of suitable food available are 
thus of immediate effect on tillering, and the best way in which to regulate all of 
these is by a proper system of spacing. The bcourate placing of the plants in the 
field is often the key to the whole situaiiox}. Bpaoing experiments have been 
made wherever the sugar cane has been grown, but too often the results with one 
variety and soil have been taken as a standard, without proper consideration of the 
fact that there should be a series of gradations dependent on tbe individual field 
and tbe kind of cane planted. In this matter there is inexhaustible scope for 
experiment on every plantation, and the maximum output cannot be considered 
to have been obtained until the matter has been thoroughly threshed out. Let us 
consider some of the results obtained in these experiments, as a sample of the 
work to be done. In the Godavari delta, in Madras, where only thick tropical 
canes can be profitably grown and where immense yields can be obtained, it was 
the custom to plant the sets at the rate of 25,000 or more to the acre. Tops are 
not usually available, as these are the perquisite of the owners of the cattle hired 
for milling, and the cutting up of whole canes is an important item in the farm 
budget: tbe cultivator was willing to put by from 30 to 40 rupees per acre for 
seed cane. One of the first experiments in the Samalkota farm in this area was 
therefore one on spacing, sets being planted from 4,000 to 30,000 to the acre : the 
result showed that from 12,000 to 15,000 was ample for the highest yield, with 
variations according to the kind of cane planted. This single experiment has 
resulted in the saving of something like 20 rupees ])er acre. Stubbs, in Louisiana, 
laid down a series of experiments in 1892-4 in which he planted the sets in 5 ft. 
rows and 6 ins., 12 ins., and 18 ins. apart in the row. The following table gives 
his results:— 

Spacing Number of Shoots Shoots at Avorage 

in the sets planted in Harvest weight of Tonnage. 

Bow. (March) June. (October) each cane. 

6in. .. 17,600 .. 72,326 .. 39,060 .. 2-17 lbs. .. 42-55 

12 in. .. 8,800 .. 51,188 .. 32,964 .. 2-49 lbs. .. 41-60 

13 in. .. 5,860 .. 37,230 .. 29,070 .. 2-60 lbs. .. 37*24 

The wider spacing produced more shoots per plant and to a greater extent 
more canes per clixmp at harvest: there were however fewer canes reaped per acre 
and, although these were heavier, the tonnage was also less. Where planting 
material is abundant, close planting would thus appear to be more profitable. 
But the difference between 6 in, and 12 in. plots is so small that one wonders 
whether a 9 in. spacing would not quite equal a 6 in. The numbers of deaths 
riiown in the table is arresting, especially in the closer planted rows, but it is 
diffiouli to see what can be done to prevent this. In Java where the cost of seed 
cane is relatively high because of the necessity for nurseries at a considerable 
distance from the estates, the whole question assumes a different aspect, and the 
spaoiiig experiments have been conducted in much greater detail, much informatiou 
having be^ accumulated as to the tillering power of tbe different varieties on 
different fields, but a study of this work would take up too much space in this 
Some details may be found of the Java workin the Memoir quoted above. 
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Power Cttltiivatioii eH Sngar Cane. 

By ABTHOR B. BOBSWnrXU). 

In the Beport of the Oommittee on Agrioultoral Maehinery end Implements 
of the Hawaiian Sugar Plautere* Association for the year ended September 80th, 
1919, we dud the following remarks in a Mter to lb. Ziinaan, the €liatrman of 
the Committee^ from Mr. Hatiu iFoBBas, the manager of tine Waiakea MiU Oo., 
in regard to the possibilities of motor cnltiyation of oane:— 

It is the writer’s belief that at no dietant date tractors will be on the market 
of a lighter build adapted to such work as oultiTstion of oane rows and destruction 
of weeds, or in fact any sort of work where a mule, or mules, can now be used lor 
cane oultiyation. It takes no great stretch of imagination to look forward to sudk 
machinery and implements of agrioultnre bebg used more extensiyely and pro« 
polled by home-made fuel produced from our waste molasses.” 

The writer of these lines can assure Mr. Foebxs that such mental antioi* 
patioiis indeed needed no great stretch of imagination, since, when that letter was 
wiitten, he had already carried to a successful conclusion the preliminary experi¬ 
ments which led to a complete realizatum of all of Mr. Forbes* predictions and the 
adoption of light tractors propelled by alcohol made from our waste molasses in 
the regular routine of our cultural operations. 

The use of heavy and even of light tractors for the preparation of the soil, 
working of roads, hauling, etc., has been too clearly and definitely demonstrated 
all over the world to be a success to warrant a discussion in these pages, but tbe 
author at least has been unable to encounter records of successful and economical 
cultivation between the cane rows with tractors as the motive force. 

Many light tractors have been on the market for years—the Fiat, Fordson, 
International, Titan, Avery, Cletrac, and Bates among a host of others—but little 
attention seems to have been given to the development of machinery to be drawn 
behind the ** steel mules” in the actual routine cultivation operations of a oane- 
field. 

The writer has had this problem in mind for several years—in fact when the 
huge plantations of Santa Ana and Lules were entirely renovated in 1916 and 
1917 with new varieties of cane under his direction, the rows in the fields were all 
laid out in as continuous straight lines as possible and the headlands and irrigatioii 
and drainage ditches arranged with the view of interfering just as little as possible 
with long pulls and few turns. Probably few cultivation managers realisBe the 
enormous waste of time and the great amount of wear and tear on the machinery 
incident Jto the cultivation of short rows even with mules or bulls, and this loss is 
all the more accentuated in motor cultivation. The object of the writer has been 
to so design his plantations as to avoid turns more than every half-mile or so, and 
this arrangement has contributed in no small degree to the financial sucoess of 
our tractor trials. 

The lack of available machinery for sugar oane oultivatioii with tractors was 
the most serious drawback to making the trials, which were not b^n until we 
had definitely proved tbe feasibility of running on alcohol, since the cost of im¬ 
ported motor spirit or kerosene is prohibitive and the use of a combustible made 
from a waste product of the industry is a decided stimulus to the use of motors in 
oane cultivation. It may be mentioned here that denatured alcohol, made on the 
place and denatured under fiscal supervision, costs us about fid. per gallon placed 
in the fuel tanks of the motors as compared with about tour times that cost for 
kerosene and more yet fox naphtha or gasolene. 
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All the meohiuei^tuied had to he aiade here at the factory or adapted from 
other tools in use on the place, some oi the resultant implements being a combina¬ 
tion of three or four distinct tools of rarious makes. Descriptions of these will be 
giyen further on and an idea of the construction of some of them can be obtained 
ftotn the accompanying Hates. 

We Selected the Fordson tractor lor these trials, and, as a result of these, 
haye dednitely adopted it because of its cheapness, tightness, simplicity and ease 
of securing spare parts-—these considerations after the discovery that the motor 
works perfectly on denatured alcohol, eren though the agents themselyes were some¬ 
what sceptical on this point when we began tbe experiments. They feared that 
the earliness and dryness of the alcohol explosion would cause deterioration in the 
cylinders, but a yearis work under all sorts of conditions has failed to reveal any 
sign of such an effect in any of the six tractors we have in use at present. 

The carburetters of these motors needed no change for alcohol, the motor being 
started on gasolene and tbe little pre-beating coil serving to put the alcohol iu 
satisfactory condition for easy explosion in about two or three minutes. Naturally, 
Wi& alcohol, less carbon is accumulated on tbe sparking plugs than with kerosene. 
It is advisable to run tbe last four or five minutes at night on gasolene, so as not 
to leave alcohol, which contains water, in the carburetter until work is renewed, 
as rusting of tbe preheating coil may be the result. 

Breaking Out Middles .—The usual manner of breaking out middles is to run 
two furrows down the centre with ordinary 8 in. or 9 in. share ploughs. 
The author’s desire was to break out the middles with one operation, and the first 
trials were made with a 14-in. furrower with a man behind. This immediately 
proved impracticable, as no man could keep up with tbe plough all day with tbe 
motor developing efficient speed. We then adopted a furrower to a Planet No. 43 
cultivator body, and also to tbe Avery-Magnolia cultivator body, arranging tbe 
raising and lowering devices so that they worked satisfactorily with tbe double 
mouldboard ploughs, thus converting our furrowers into riding ploughs, until we 
can obtain a plough coupled direct to tbe tractor which will need no ploughman 
for its attention, thus economizing one man’s salary on the day’s work. 

The next difficulty with this implement was that it threw too much dirt to 
the rows and destroyed traction and depth of entry for the off-barring machine 
which followed it. This difficulty was finally met by removing the ** wings” of 
the shares, when we found that we obtained just as good work without so much 
movement of the dirt to the rows. 

With the furrower in its pre^t shape, we can break out the middles of about 
ten acres of cane daily. ^ 

Off-Barring .—For this work we utQieed and strengthened the De4re disc- 
bedder, as shown iu the illustrations* This work is usually acoomplished by 
running a furrow close up to each dde of the row with a share plough, but with 
this machine we do the work far better in one operation. This is really the 
prettiest work we have done with the hractors, the photograph evidencing its 
efficiency. The rows are siooothly and deeply off-barred, any projecting stubble 
cleanly pruned off and the dirt bekutilttUy pulverized and thrown well to the 
centres, leaving ideal conditions for the stubble shaver, which requires neat off- 
barring and tbe dirt well thrown away from the rows for full efficiency. 

With this off-barring machine we cover eleven to twelve acres daily. 

Shaving and digging For this work we combined tbe Avery stubble 

shaver and the stubble ^ger into one machine by taking off one pair of wheels of 
tlbe shaver and oonueoting the two by a rigid plate* This is the quickest work 
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whidi m do ttiuibn fmi it mrio mpoodtro spade or boe work oi 

knocking the dirt oti nod Irom around tli4 stools and returning the same dirt 
afterwards. It leares the stools out oleaulj off aiid well down into liealthy oaiie» 
lowers the rows lor easier irrigation and subsequent cultiyation and leares an 
ideally soft muloh otst the tops of the stubbles, oonduciye to quick and easy 
genaination. The whole secret of success with this machine, which so many 
people seem to hare ignored, is the keeping of the horizontal discs well sharpmied 
and properly adjusted* We send a Little Luther grinder into the field with each 
maclrine and the discs can thus be easily and quickly remored and filed in about 
ten minutes after about each two acres of work. By baring extra discs with sach 
machine, the only time lost ie that required to unscrew and screw up again a couple 
of nuts for remoring and replacing the discs, the disos taken out l^ing sharpened 
by a boy while the machine is running, or after working hours at midday and 
erening by the tractor operator himself, for a few cents per disc. 

With ^his machine fifteen acres of cane can be oorered in a day, with rows at 
6 ft. 6iu., as we hare them here at Tuoumknfor the rapidly suokaring Jara canes. 
Naturally with 5 ft. rows, such as are oommouly employ^ in Louisiana, Hawaii 
and many other oountiies, a proportionately smaller acreage must be calculatedL 

Mucellaiheom work.-^Vfo hare used iko tractors, also, for throwing dirt to the 
cane by running the disc bedders down the centres, and for weeding by pulling a 
pair of rerersible disc barrows, parallel and in two middles when the oane is slaU 
low enough for the motor to striddle the row, and tandem and in one middle at a 
later time. For pulling ordinary load machines of the ** Champion type, ihsyr 
serre admirably, as well as lor large plank drags, clod-breaking rollers, smoothing 
rollers and the like. In the coming oultirati<m season we expect to try them out 
for other operations of later cultiratiou. 

Running —We hare found it the best policy to hare one good man in 

ohaige of all the motors and gire him good transportation facilities such as a motor 
cycle or light motor car, thus enabling him, eren on a rery large place, to see all 
of the machines sereial times per day. The driring can then be done by boys 
quickly broken into the work. These can start the motors and manage them, 
change sparking plugs, tremblers, etc ,and see to the requisite supplies of water, oil, 
gasolene for starting and finishing, and alcohol, but any major trouble must await 
the coming of the man in charge. Such boys can be selected on any plantation 
from the brightest, more ambitious workers, and their salaries need be but little 
higher than the ordinary ploughman’s. Almost any boy would prefer to sit and 
drive a motor than to walk behind a pair of mules or bullocks. 

Prices of materials vary so much in distinct countries that the author will not 
here attempt to calculate the cost of the work, which can easily be done by anyone 
interested by inserting the cost of alcohol, lubricating oil, etc., in his partlcolar 
locality in the following table of daily consumption per tractor. These figures are 
for a day of eight hours’ actual work,* and include allowances for going to and 
coming from work at an average distance of three-quarters of a mile from where 
the motors are kept, the estimated quantiUes of materials used being, therefore, 
well on the liberal side. The amount of work done will be found under each 
operation already discussed—in number of acres covered per day. 

Daily Fobl and Oil CoNeuMFtiow* 

Denatured alcohol «• .. 80 litres. | Cylinder oU .. i litres. 

(Heolene or naptha.* «•«« 0*5 „ | Marine oil ,* . 0*1 „ 
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The Sugar Conditions of the Philippines. 

By aBOROX H. BAIROBILI).' 

According to authoritative records sugar was exported from the Philippines to 
the United States as early as 1795, United States statistics for that year showing 
that some 132 long tons of Philippine sugar were imported. 

Some of the cultivated varieties of sugar cane in the Philippine Islands are 
presumed to have been introduced from China, and it is possible that others are 
indigenous to the Islands. The methods adopted in the native mills for the 
manufacture of muscovado sugar also came from China. 

Up to the middle of the nineteenth century the production of sugar cane was 
confined largely to the provinces in Luzon near Manila, but following an increased 
demand from Europe for sugar during the Crimean War, interest in the industry 
was greatly stimulated and its development was extended into the Yisayas, and 
Occidental Negros became the largest cane-producing sector in the Philippines. 
From that time to about the end of the Spanish Administration, the industry 
showed a steady development, the banner year being 1893, when approximately 
300,000 tons of sugar were exported. 

All this sugar was what is known as muscovado sugar, this being the quality of 
cane sugar in general production throughout the world at that time. Toward the 
end of the nineteenth century, however, refiners began to insist upon a higher 
quality of raw sugar from cane than muscovados. This was occasioned by the 
development to a high degree of the beet sugar industry in Europe and the fact 
that beet sugar could be turned out in refined form. Other cane-producing 
countries met the refiners’ demand by the erection of more up-to-date mills, but 
the Philippine Islands, for reasons that will be given, continued until within the 
past ten years to use their native mills. Even now the bulk of the Philippine crop 
' consists of muscovado sugars, as is evidenced by the estimate of the crop now being 
harvested—225,000 tons of sugar, consisting of 150,000 tons muscovados and 
75,0D0 tons centrifugals. But the advantages of modern sugar centrals have now 
been brought home to the planters. There are at present twenty centrals in 
operation and eight under construction or planned for immediate development, 
and it will not be long before the ratio of centrifugals to muscovados is reversed. 

The political situation of the country toward the end of the nineteenth century 
undoubtedly retarded the development of the sugar industry. During that period 
there was much political unrest, which culminated in the insurrection against 
Spanish sovereignty; later the American occupation of the Islands was followed 
by a period of disturbances until law and order was finally established. And, as if 
political troubles were not enough, there came an epidemic of rinderpest, which is 
Haid to have destroyed 80 per cent, of the work animals in the Islands. In view of 
the political uncertainties of the time, it is not surprising that there was no influx 
of much needed capital to modernize and develop the sugar industry in keeping 
with the development that took place in other cane-producing countries; and 
following such a calamity as the rinderpest epidemic one is not surprised to find 
production considerably reduced. During the first ten years of American occu¬ 
pation, as a result of these unfavourable conditions, the exports of sugar from 
the Philippines averaged only about one-half what they were during the last ten 
years of Spanish occupation. However, the passage of the Payne-Aldrich Bill in 
1909, providing for free entry into the United States markets of up to 300,000 tons 
of Philippine sugars, and, a little later, the introduction of modern sugar centrals 

^ Abridged from au article in the Yearbook of the Philippine Xelmdi^ 29t0. (Published by 
the Chamber of Commerce of the Philippine Islands, Manila.) 
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in the industry stimulated the production, which increased considerably, so much 
so that the year 1916 showed exports of sugar amounting to about 375,000 tons of 
2000 lbs., the largest in the history of the sugar industry of the Philippines. This 
showing was mostly due to an exceptionally favourable growing and harvesting 
season. Since that time production has decreased about 40 per cent., due partly to 
unfavourable weather conditions, but to a greater extent to adverse shipping 
conditions arising out of the scarcity of tonnage occasioned by the war and the 
high freight rates for such tonnage as was available. The lack of tonnage and 
high freight rates prevented sugar from [reaching the United States and European 
markets, and stocks accumulated to such an extent that the situation became 
critical; until, through the efforts of the Philippine Government in Washington, 
arrangements were made to ship a large quantity of the accumulated stocks to the 
United States. 

With the termination of the European War the sugar industry of the Philip¬ 
pines passed rapidly from its critical stage into one of unprecedented prosperity. 
Lnrge purchases of Java sugar by European countries in the beginning of 1919 left 
China and Japan looking around for sugar to meet their requirements, and naturally 
their attentions turned to the Philippines. Then began the era of high prices, 
unprecedented in the history of the sugar industry in the Philippines. Prices rose 
steadily from 7 pesos per picul for No. 1 sugars in the beginning of the year to 30 
pesos per picul by the middle of the year, and centrifugals advanced in the same 
period from 11 pesos per picul to 34 pesos. The coming year will be even more 
prosperous than the previous year; prices at present are not much below the 
maximum prices for the previous year, and the average price at which the present 
crop sugars will be sold will be considerably in excess of the average price for the 
last crop, for high prices have ruled since the beginning of this season’s market, 
while only a part of last season’s crop was sold at the maximum price. Besides, 
by the time the high prices came last year, most of the sugar had passed from the 
hands of producers into the hands of dealers; but this year the producers will get 
the full benefit of the high prices; and, if the out-turn of the crop is satisfactory, 
this should enable them to increase materially their planting for the next crop. 

The serious shortage of sugar which has followed the cessation of hostilities in 
the European war and which still continues offers an opportunity for Philippine 
cane producers to exert themselves, and I shall touch briefly on what, in my opinion, 
are the best means to increase production in these Islands. This will mean com¬ 
paring conditions here with those in other cane-producing countries. Comparisons 
are generally considered odious, but they are permissible when instructive. 

Possibly the Philippines could find its best lesson in increasing its sugar pro¬ 
duction from Japan’s policy in rehabilitating and developing the sugar industry in 
Formosa. When Japan acquired Formosa in 1894-95 as a result of the Ohino- 
Japanese War, the opportunity was made available to her to solve an economic 
problem which had been causing her considerable anxiety—namely, to provide some 
means within her own territory of meeting the continually increasing demand for 
sugar. The consumption of sugar in Japan at that timeamoimted to 300,000 tons, 
of which Japan produced only 65,000 tons, leaving 235,000 tons to be imported. 
Japan lost no time in taking advantage of this opportunity, and the fact that 
production in Formosa has been increased so tremendously is generally admitted 
to be due to the encouragement received from the Government. When Japan took 
over Formosa, the production had fallen to 30,000 tons, but by a systematic study 
of conditions, carried out under the direction of the Government, production has 
gone up to as high as 440,000 tons (in 1917). 
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Tho local Goyernment would be doing no more than its duty by rendering to the 
local sugar industry the same assistance that Japan rendered to the industry in 
Formosa, for most of the problems that required solving in Formosa exist now in 
the Philippines. The Japanese Government sent experts to make a close study 
of the industry to determine the best means to adopt for the improvement of the 
methods used both in the cultivation and in the manufacture of the product. The 
first result of this investigation was the importation of some of the Hawaiian vari¬ 
eties of cane, and it is stated that the prosperity of the Formosan sugar industry 
dates from this. In 1901 the Japanese Government sent Dr. Nitobb, chief of the 
Industries Bureau, to Foiinosa, requesting him to make a thorough investigation 
of the sugar possibilities of the entire island. In his report he outlined a compre¬ 
hensive plan to be carried out during a ten-year period. The following recom¬ 
mendations made by him are so applicable to the sugar industry in the Philippines 
that they compel publication : 

1. Improvement of cane by importation of better varieties fxnm other sugar-producing 
countries. 

2. Introduction of a more intensive method of cultivation. 

3. Establishment of a model farm to demonstrate to the farmers the advantages of 
improved methods. 

4. Increase the yield by use of artificial irrigation. 

5. Improvement of manufacturing methods by the introduction of modem sugar 
machinery. 

6. Make provision to train experts in all branches of the industry. 

The Japanese Government proceeded to develop the industry along the lines 
recommended by Dr. Nitobb, and the results exceeded expectations. During a 
ten-year period prescribed by him, the acreage under cane had increased from 
65,000 to 225,000 acres, and the total quantity of sugar produced had increased 
from 50,000 to over 300,000 tons. The Government also granted bounties to 
planters for the specific purpose of meeting expenses involved in purchasing fertil¬ 
izers and modern machinery, in reclaiming and draining land, and in making 
improvements. The adoption of improved methods of cultivation has increased 
the yield of cane from 10 tons to 15 tons per acre and in many instances to 20 tons; 
or, in other words the yield of sugar has increased from 1 to 1*5 t ms per acre with 
good prospects that it will soon reach 2 tons, according to statistics contained in 
the Government records. It is interesting to note in passing that the bulk of tho 
Formosan cane crops are produced by Chinese. During the past nine years the 
yield of sugar in the Philippines has averaged only three-quarters of a ton per 
acre—less than half the yield obtained in Formosa, and comparing even more 
unfavourably with the largecane-producing countries of the world, 

When we view the tremendous development the co-operation of the Japanese 
Government with private enterprise has made in the Formosan sugar industry, 
during the past twenty years, and reflect that at the end of the same peiiod 
production in the Philippines is practically the same as it was at the beginning, we 
are led to hope that the local Government will afford private enterprise whatever 
assistance is required to increase production in the Philippines. 

In view of the importance of the sugar industry in the economic welfare of 
the country and the excellent prospects in the world’s market for sugar, the time 
is opportune for the Government to adopt a policy of encouragement and assistance 
to sugar producers similar to that of Japan in Formosa. In time the Orient will 
look to the Philippines for part of the sugar to meet their increasing requirements. 
Japan’s need of rice has resulted in the restriction of the area planted to cane in 
Formosa, and therefore the Formosan sugar crop is not likely to exceed 300,000 
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tons in the future. The consumption of sugar in Japan has now reached 500,000 
tons, and it is eyident therefore lhat Japan will be a large importer of raw sugar. 
It is also possible that the same need of rice will prevent Java from being able 
materially to increase her sugar production. The Philippines have sufficient land 
available to produce more rice than they need and to double within a short time 
their present production of sugar without materially increasing the areas now 
under cultivation to cane. 

It is interesting to note that Otiba, which already employs 40,000 Chinese 
labourers, in order to safeguard its present sugar production and if possible to 
increase it, is going to increase this number to 100,000 within the next two years. 
In Hawaii 50,000 field labourers are required to produce the annual ciop of from 
500,000 to 600,000 tons of sugar, but soil and climatic conditions in Cuba are such 
that the same amount of labour in Cuba could possibly produce three times more 
sugar than it could in Hawaii. Therefore, 100,000 Chinese in Cuba should be 
able to produce from 2,000,000 to 3,000,000 tons of sugar annually. 

The introduction of 50,000 Chinese into the sugar industry in the Philippines 
and the application of more intensive methods of agriculture that are not possible 
under existing conditions, would double the present sugar production from the 
area at present under cultivation for cane. 


The Paper Making Qualities of Hawaiian Bagasse.' 

By ARTHUR D. LITTLE, Ino. 


(Continued Jrmn Page 4^0.) 

Commercial Aspect of Paper Making Possibilities. 


Fad value of bagasse ,— Norris obtained an average value of 8100 B.T.U. for 
Hawaiian bagasse; and on the four samples of Hawaiian bagasse which we received 
the thermal values were found to be :— 


Sample. 

Moisture. 

B.T.U 

(as received.) 

B.T.U. 
(dry basis.) 

Yellow Caledonia, Lot 1. 

.. .. 5*83 

7659 

8133 

,, ,, Lot 2.. * 

. 7*56 

7666 

8185 

Hawaii 109. 

.. .. 6-04 

7684 

8178 

Lahaina . 

. 7*04 

7663 

8135 


Taking an average of 45 per cent, of water, Norris calculates that a typical 
Hawaiian bagasse would have an effective heating value of 2909 B.T.U. per lb. of 
green bagasse, a considerably lower figure than that found for Cuban bagasse by 
Meyers, viz., 3848 for 47 per cent., of water. 

Californian fuel oil may be taken at 18,700 B.T.U., and the calculation of the 
relative value of bagasse and oil would be: Bagasse with 45 per cent, moisture 
should give 2909 B.T.U.; boiler efficiency, 55 per cent.; effective B.T.U., from wet 
bagasse, 1600 B.T.U.; fuel oil, 18,700 B.T.U.; boiler efficiency, 70 per cent.; 
effective B.T.U. from fuel oil, 13,090 B.T.U.; cost of California fuel oil, $1*20 
per barrel of 330 lbs., or 87*27 per ton. Then 1600/13,090 X 7*27 = 80*89 per ton 
of wet bagasse. The value of 1 ton of green bagasse will be assumed as 81*20 per 
ton, a figure considerably in excess of the calculated value. It should be con¬ 
servative for the period immediately before the war. 

^ Extracted from the Report of the Expeidment Station of the Hawaiian Sugar Planters* 
Association; Bulletin No. 46, Agricultural and Chemical Series, Honolulu, T.H., 1919. 
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€o$t of hagaeae and poplar Poplar wood cost $7*50 (pre-war figure) per 

cord, and as one cord yields approximately 1000 lbs. of bleached pulp, the cost of 
the raw material for 1 ton of the bleached pulp would be $16*00. In the case of 
bagasse a yield of 30 per cent, of bleached pulp should be obtained, and from this 
it may be calculated that the cost of the bagasse necessary for 1 ton of bleached 
pulp is $4*86, assuming that the bagasse would be sifted, and the pith used as fuel. 

This comparison shows that bagasse even with a definite value has a tremendous 
advantage over pulp wood. Moreover, the value of pulp wood has increased over 
100 per cent, in the past few years, and there is no reason to believe that the price 
will drop materially, since the supply is constantly diminishing. 

Pulp or finished paper .—Either the bagasse could be converted into bleached 
pulp for sale on the mainland, or it could be entirely made into paper. In favour 
of the pulp proposition is the lower investment, besides which conversion into 
paper requires skilled labour, cheap fuel, and cheap supplies. On the other hand, 
in the marketing of the pulp as such, difficulties would be encountered more than 
ofEsetting the advantages mentioned. There is practically no market for soda pulp 
in the U.8. west of the Mississippi River under normal conditions; but there is a 
market in the Coast States for book and other papers. From enquiries which we 
have made it would seem quite possible to dispose of a fair tonnage of paper in the 
Western United States, whereas it would be practically impossible to market the 
pulp. As to the conditions applying to the Far East and Australia, we are not well 
informed of these. Hawaiian bagasse would offer distinctly better possibilities if 
converted into paper rather than pulp, which may be termed an intermediate 
product. There would be the possibility of varying within limits the nature of the 
product, and bagasse is especially well adapted for use as a book paper, and an 
excellent giade of cheap writing paper could also be made. 

Size and location of mill .—The shrinkage incidental to making pulp would be 
far greater than the difference occasioned by cheaper chemicals and supplies on the 
Mainland. With a full understanding of the difficulties involved in bagasse supply, 
and the extent of the investment required, we do not believe it advisable to con¬ 
sider less than an output of 30 tons per day, operating on a 300 day per year basis. 

The most important essential features of the location of any pulp mill are: 
water supply, bagasse supply, shipping facilities, drainage, and relation of pulp 
mill to surrounding community. 

In regard to water, in the case of a mill to turn out bleached pulp from 
Hawaiian bagasse, we believe that it would scarcely be safe to figure on less than 
60,000 gallons per ton of pulp, exclusive of that required for the steam plant. 
It should be a soft or, at the worst, a medium hard water. Calcium and magnesium 
salts are prejudicial in the sizing process, and absence of organic matter is also 
important. 

The bagasse supply must be available to tho pulp mill at the lowest possible 
expense for transportation and handling. Approximately three tons of air-dry 
bagasse will be required to produce one ton of air-dry bleached pulp, although a 
part of these three tons would be returned to the boilers as fuel. The actual con¬ 
sumption of green bagasse for making one ton of dry pulp would be about four tons. 
It is, therefore, important that location should 1^ most carefully considered in 
order to draw this amount daily from one or more mills. 

Regarding shipping facilities, there would be a certain amount of incoming 
freight in the form of raw supplies, as chemicals, and possibly mixing fibres, as 
sulphite pulp. As to drainage, the disposal of the waste water should be so 
arranged as to avoid any danger of polluting potable water supplies in the 
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neighbourhood. Lastly, relative to the surrounding community, the question of 
odour in the case of a sulphate mill would have to receive careful attention.* Even 
under the most carefully regulated conditions, it may at times be bad; but proper 
design and care in operation should reduce the causes of complaint from ^s 
source to a minimum. 

Estimates op Investment and Peoddotion Costs. 

Under the conditions prevailing when this Beport was written (1918-9), it is 
difficult to make estimates. Present labour, fuel, material and transportation 
costs are to a great extent fictitious. In most oases they will be lower after the 
War, even though they do not revert to their pre-war level. We have concluded 
to base our estimates on pre-war conditions. 

Estimated cost of bleached bagasse pulp^ SO-ton soda mill, SOO^day year {based 


on conditions prevailing in 1912 ):— 

Per Ton oi 
Bleached 
Pulp. 

Item (1) Raw bagaase. .. 4^*^^ 

,, (2) Other materials, wires, felts, etc. 1*26 

,, (3) Chemicals: 

Lime. 897 lbs.J3*14 

Soda Ash, 277 lbs. 3*74 

Bleaching Powder, 330 lbs. .. 6*76 

- 12*64 

„ (4) Heat and power. 7*27 

,, (5) Repairs (material and labour) . 1*70 

,, (6) General labour. 6*00 

,, (7) Taxes, Insurance, Administration . 1*67 

,, (8) Depreciation. 1*00 

„ (9) Selling expense . 0*90 


Total Cost F.O.B. Mill. $37*31 

„ (10) Delivery. 10*00 


Total Cost delivered,. .. $47*31 

,, (11) Selling Price delivered. 66*00 

,, (12) Profit per ton . 7*69 

,, ,, year.69,210*00 

Percentage return on total investment .. $69,210*00 


$360,000*00 or 19*6 per cent. 

Percentage return after deducting interest at 6 per cent. 13*6 ,, 


Notes on estimates. —The price of the raw green bagasse is assumed to be 
$1*20 per ton, containing 45 per cent, of moisture and 65 per cent, of fibre, and to 
yield 45 per cent, of bleached pulp on the dry sifted bagasse. Pith and fibre are 
assumed to have equal value as fuel. Item 2 includes oils, felts, wires, screen 
plates, belting, water and miscellaneous. In regard to item 3, the bagasse would 
be cooked with 25 per cent, caustic soda on the dry sifted fibre. A recovery of 75 
per cent, of the alkali is assumed. Lime equivalent to the total soda ash recovered 
would be required, and it would be burnt locally for $7*00 per ton. A value of 
$27 per ton is taken for the soda ash c.i.f. Honolulu. Bleaching powder equivalent 
to 16*5 per cent, of the bleached pulp at $35*00 per ton, Honolulu, would be 
required. The total amount of fuel would be slightly less than one ton of oil per 
ton of pulp at $1*20 per barrel of 330 lbs. Referring to item 7, this would con¬ 
sist of taxes and insurance, 2 per cent, on $300,000 (for a yearly output of 9000 


1 See 1.8J., 1930, 466. 
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tons); superintendent, $3,600; assistant, $2,400; and laboratory and office, $3,000. 
Depreciation is taken as 3 per cent, on $300,000. It would cost $20*00 to 
deliyer pulp in New York; but only $8*06 in San Francisco. In 1912 soda pulp 
sold for about $44*00 per ton delivered, but bagasse pwlp would be somewhat 
better than this material. $65 is a conservative selling price. A 30-ton pulp mill 
lor bleached pulp would have required about $240,000 in 1912 for buildings and 
equipment and about $60,000 for a power plant. This has been increased to cover 
the higher cost of freight. In addition to capital ^required for equipment and 
buildings, about $50,000 would be necessary for working capital, making a total 
capitalization of $350,000. 

Estimated cost of hagasse hook paper, SO-ton mifl, 300-day year {based on 


conditions prevailing in 1912J, 

Cost 
Per Ton. 

Cost of dry bleached pulp at mill .. $37*31 

Credits for part of pulp making process. 1*90 


Cost of pulp in paper machine chest, including pulp mill overhead $35*41 

1800 lbs. pulp at $35*41 per ton. .. 31*86 

630 lbs. clay at $24 00 per ton. 7*56 

Conversion expense, including fuel, power, labour, and supplies.. 16*38 


Total manufacturing cost, F.O.B. mill. $55*80 

Selling, Administration, Taxes, Insurance. 3*33 

Delivery. .... 10*00 


Total cost, delivered. $69*13 

Earnings:— 

Value of Product. $90*00 

Cost of Product. 69*13 


Profit per ton. $20*87 

Profit per year .. .. .. .$187,830 00 

Percentage return on total investment. 31*3percent. 

Percentage return after deducting interest at 6 per cent.25*3 ,, 

Total investment (pulp and paper mill):— 

Pulp mill .$240,000 


Paper mill.210,000 

Power plant. 100,000 

Working capital . 50,000 

$600,000 

Summary of Estimates, —Based on conditions prevailing in the Eastern United 
Stfites in 1912, an investment in a 30-ton pulp and paper mill of $600,000 should 
show a net yield of 25*3 per cent, after deducting interest charges on the capital. 
Provided a supply of bagasse could be assured which would be available for 300 
days, a project of such dimensions should receive consideration. If a pulp and 
paper mill of such an output appears impracticable, a smaller unit with a capacity 
of 10 tons per day and a capital investment of $225,000 might be expected to show 
a net return of 15*6 in normal times, but a mill of this capacity would be small 
compared with mainland mills with a comparatively less profit, A small mill 
would, however, require less capital, and might bo considered a better initial 
proposition. If favourably considered, it should be designed to take care of a 
future expansion of at least 100 per cent. 

fConeludedJ 
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The Double Polarization Method for the Determination 

of Sucrose.' 

By BIOHABO V. JAOKSOM and OLABA L. GILLIS. 


Intkoduotoey. 


General ,—It was the purpose of this research to examine sources of error, 
and to enquire which could be eliminated, in the hope that the method of add 
inversion might be made to approach that of the invertase inversion in respect of 
accuracy and reliability^ 

Of the various modifications of Clerget’s original method ^ the one most widely 
used is that of Hbbzfbld.* He established 142*66 as the constant, a value which, 
though frequently found too low, is still in general use. At the New York meet¬ 
ing of the International Oommission for Uniform Methods of Sugar Analysis, held 
in 1912,^ HbbzfelI) requested that this value should be re-tested. Variations of 
Herzfeld's method have been proposed by Stbubewald,* Bbowne,^ Walkbe,^ 
and others.^ 

Pbeliminaby Experiments. 

Velocity of invereion of sucrose ,—This was measured by the authors at tempera¬ 
tures from 20 to 90°, and found to follow the exponential law first proposed by 
Arrhenius. Hates of reaction were measured for three different concentrations 
of hydrochloric acid, viz., 0*01, 0*1, and 0*7926 N; and the time required under 
different conditions to produce 99*99 per cent, inversion was computed and 
tabulated. I’ 

Approach to complete inversion ,—Since the various methods of acid inversion 
that have been proposed are carried out under quite dissimilar conditions, experi¬ 
ments were performed to observe the velocity of the reaction in each, and the 
time required for its completion. In every case 10 c.c. of 6*4 N hydrochloric acid 
(equal to 6 c.c. of 38*8 per cent, acid) were used, and inversion was abruptly 
stopped at the expiration of definite periods of time by the addition of sodium 
hydroxide solution, after which the solution was cooled, made to volume at 
20° 0., and polarized at the same temperature. Since in these tests the exact 
rotation of the solutions was not of interest, but merely the time necessary to 


complete the reaction, the maximum rotation in each series (except that in which 
Browne’s modification was used) was multiplied for ready comparison by such a 
factor as to make it equal to — 34*02,*° all other rotations of the series being 
multiplied by the same factor. Curves were plotted to show the relationship in 
the time required to effect inversion by the different procedures. 

Curve 1 shows the rate at which a sugar solution approaches complete inver¬ 
sion when maintained at 60° throughout the whole course of reaction. The data 


were obtained by computing the value of Ht in the equation : 

7. — ^ i« Bo© 

t Bt - Boo 


at various intervals of time when h = 0*4606, inversion being calculated to be 


99*99 per cent, complete in 8^ minutes. 

^Editorial Summary of Scientific Papery No. 876, Bureau of Standards, Washington, D.C., U.S.A, 
(Tills Bulletin Is obtainable of the Superintendent of Documents, Government Printing Office, 
Washington, D.C., U.S.A.; price 10 cents.)—An abstract of this important research has already 
been given, for which see lOSO, 170. 

* Ann. Chim. Physic., 184tt, M, 176. » ZHUch. Vet. dcut. ZuckeHnd., 1888, 88, 699. 

* LS,J., 1918, 674-681. » I.S.J., 1918,489. « LS.J„ 1917,189. f I.S,J., 1917, 31; 1918, 889; 1919, 

301. » I.S,J., 1918, 689; 1914, 89; 1916,179. 

0 For these data reference must be made to the original paper. 

That is twice the negative rotation of a IN solution of sucrose when inverted by 10 e.o. of 
6*4 N acid, and neutralised with sodium hydroxide. 
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Ourve 2 shows the progress of the reaction when acidifying at room tempera¬ 
ture and placing in the water-bath at 60® 0. The reaction, using 16‘6 grms. of 
sucrose in 70 c.c. of water in a 100 c.c. flask, should be complete in 9 minutes. 

Ourve 3 shows the time required for complete inversion, in accordance with 
Herssfeld’s method, using 50 c.c. of a normal solution diluted to 70 c.c. in 100 c.c. 
flasks. Heating was such that the contents of the flasks reached 69®C. in 4^ 
mins., and remained within 0*2®0. during the 6-minute period following, 
while shaking frequently. The maximum value was reached in 6^ mins, in 
this way; but on continued heating the polarization decreased quite noticeably, 
because of the decomposition of invert sugar. In Herzfeld’s method, the shortest 
time that the solutions may be heated while adhering to the conditions specified 
is 7 minutes, but in practice it is frequently as much as 10. 

Ourve 4 demonstrates the reaction when following Walker’s method, using 
60 c.c. portions of a normal solution diluted to 70 c.c. in 100 c.c. flasks. These 
liquids were heated to 66®C., removed from the water bath, acidified, and allowed 
to stand for definite periods. It was found that the reaction is practically com¬ 
plete in 12 mins. Walker prescribed 15, and he found no change of rotation 
after 30 mins. 

Ourve 6 relates to Brown’s modification, in which 50 c.c. of a normal solution 
plus 6 c.c. of acid is allowed to stand overnight in a 50- 55 c.c. flask at room 
temperature. If, however, the inversion is carried out at 60°C., using the half¬ 
normal weight in 40 c.c. and 10 c.c. of 6*40 N acid, the time required is 7J to 8 
mins. In these tests the polarization of the solution completed to 55 c.c. was 
multiplied by 11/10. 



Decomposition of invert sugar, — In order to ascertain the effect of an exces¬ 
sive time of heating, or, in other words, the rate of decomposition of invert sugar 
in the presence of hydrochloric acid, over a certain range of temperature, the 
following experiments were made: 60 c.c. of 0*7926 N hydrochloric acid* were 
added to 250 c.c. of a solution containing the half-normal weight of sugar in 
70 c.c., which liquid was placed in a thermostat set at different temperatures, viz., 
60, 60, 70 and 80®C. When inversion was complete, and at various later intervals 
of time, a sample sufficient to fill a polariscope tube was transferred to a small flask 
which was immersed in ice water and carefully corked. The polarization of these 
I That is, the acidity caused by 5 c.g. of 88*8 per cent. HCl In 80 o.o. of water. 
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solutious was multiplied by such factors as to make the rotation of the first sample 
(that in which inversion was just complete)equal to—33-26, that is twice the reading 
of a half-normal solution when completely inverted. The rate of decomposition 
was calculated for each temperature, and the values are thus summarised:— 

Temperature, Decrease, 

degrees C. per minute. 

80 0*1670 

70 . 0-0660 

60.0*0132 

60 . 0*0034 

This table shows the great advantage of performing the Olerget analysis at 
temperatures lower than 70‘*0. Not only can the time be regulated with greater 
precision when the reaction is slower, but the decomposition resulting from an 
error in timing is less than one*fourth as great at 60°, and but one-sixteenth as 
great at 50°C. The time of heating at 60° can be varied between 8 and 11 mins, 
and practically the same result obtained. According to Curve 3, illustrating the 
course of the Herzfeld inversion, there are five minutes during which decompo¬ 
sition is occurring, and the invert polarization may under these conditions be 
nearly 0*3 too low. 


Apparatitb and Materials. 

Saccharimetera ,—The saccharimeters used, and the many precautions taken to 
utilize their full sensibility, have been previously described in a publication by 
Bates and Jackson.' In brief, the instruments were the most recent type of Fric 
sacchariineter equipped with Bates* device for adjusting the sensibility, a Julius 
Peter saccharimeter, and to a small extent a Schmidt and Haensch saochari- 
meter, but the Bates-Fric apparatus was the main reliance. Bates and Jackson 
found that under the most favourable conditions the precision with which a 
measurement could be made with a saccharimeter approached very closely that 
attainable with a very sensitive circular scale polarimeter illuminated with mono* 
chromatic light. The means of their measurements is probably apcurate to 0*01° S, 

Temperature control .—A measurement valid to 0*01° S. must be controlled to 
0*02° C. Therefore all measurements were made in a thermostatted dark room. 
The saccharimeters were completely enclosed in a small wooden air-bath, equipped 
with an electrically operated thermostat, securing a regulation of temperature 
somewhat closer than 0*1° G. Further, a stream of water was sent through the 
water-jacket of the polarisoope tubes, by a small centrifugal pump, this water 
being taken from a thermostat constant to 0*01° 0. and led through vacuum- 
jacketed glass ducts, surrounded by 3 ins. of powdered cork. The polarisoope tubes 
were provided with a supplementary jacket, which completely surrounded all the 
exposed portions of the tubulature and the lower portion of the thermometer, 
leaving only a small hole through which the bulb was passed. 

Quartz control pfafea,—The rotation of the negatively rotating quartz plates 
had been measured by the Physikalisoh-Technische Eeichsanstalt in terms of wave 
length 6892*6 A, and by the Bureau of Standards in terms of wave lengths 6892*6 A 
and 6461 A. To convert these values into sugar degrees, the former were divided 
by the factor 34*620 and the latter by 40*690 in accordance with the measure¬ 
ments made by Bates and Jackson. The three independent sets of calibrations 
were in excellent agreement. 


1 BuUetin 13 (Scientiflo Paper 368) of the Bureau of Standards. 
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MaterMB .—^The suorose was prepared by crystallizing from aqueous solution 
in the manner described by Bates and Jackson.^ The invert sugar was prepared 
by inverting sucrose at 55^ C. with invertase extracted from bottom yeast, the 
enzyme finally being destroyed by heating to 70-80^0. for about one hour. 

In regard to the hydrochloric acid, Herzfeld precribed 38 0, and the Assooia^ 
tion of Official Agricultural Chemists 38*8 per cent. The authors have found it 
more accurate and convenient to dilute the concentrated acid to exactly half the 
concentration specified by the A.O.A.O., since the varationa in the strength of the 
commercial acid (which are sometimes rather considerable) can be readily corrected. 
The dilute solution does not vary in strength by loss of acid, as it has approximately 
the concentration of a constant boiling mixture; the discomfort of pipetting a 
fuming acid is avoided; and lastly the danger of destruction of sugar by contact 
with 12 N acid before complete mixing is much reduced. It is merely necessary 
to invert with 10 c.c. of the half strength acid instead of 5 c.c. of the concentrated.^ 


Determination of the Clbkget Divisor. 


Final measurements ,—It has been shown in this research that in Horzfeld’s 
method the inversion temperature is so high that the reaction completes itself 
almost by the time the solution reaches the temperature of the bath, and that 
thereafter the time is so prolonged that serious decomi) 08 ition ensues. Further¬ 
more, it is not feasible for accurate measurement to shorten the time to the 
5^ mins., which curve 3 shows to be sufficient, because then the latitude for 
differences in individual procedure is so small that the danger of over- or under¬ 
timing is very great. Consequently, Herzfeld’s procedure, in spite of its almost 
iiniversal use, is deemed unsuitable. 

In a considerable number of preliminary experiments (which are not recorded 
here) it was determined: (1) That the reproducibility of polariscope observations 
by different observers is satisfactory; (2) that the type of saccharimeter is without 
influence on the results; (3) that the temperature coefficient is valid even to 
30^0.; and (4) that the concentration correction now in use is valid. 

Three variations of procedure were used, each of which has previously been 
shown in this research to yield a completely inverted solution with no subsequent 
decomposition. Eight experiments were made. In the first five, inversion was 
carried out at a constant temperature of fiO^C. The velocity constant h in the 
formula: 


k = 


1 Bo B^oo 

t Bt — Boo 


at 60° was found to be 0*4606. Consequently the time for 09*99 per cent, inversion 
is given by the formula:— 

1 100*00 . 4*0 

^ 0*4606 100*00—99*99 0*4606 

In a number of preliminary experiments, identical results were obtained when 
the time of heating was varied between 8 and 11 mins. 

The procedure was as follows: Pure dry sugar was dissolved in water sufficient 
to make the volume 70 c.c., and the containing flask placed in the thermostat set 
at 60° 0. When it had attained this temperature, 10 c.c. of hydrochloric acid 
(containing the same amount of HOI as 6 c.c. of 38*8 acid, i.e., 2*312 grms.), 
previously also heated to 60 0., wore added. After 9j^ mins, the mixture was 


I J.&jr., 1918, 328. 

* Through a slight error in Computation, the acid used in the final series of measurements 
was slightly more than half the concentration of the A.O.A.C., being 6*399 instead of 6*34 N. 
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removed from the hath, rapidly cooled, and placed in a thermostat at exactly 
20^ 0. Each solution was observed in two different tubes, and by both authors 
independently. 

In the sixth experiment the addition of the acid to the sugar solution was 
carried out at room temperature, placed in the bath at 60°C., agitated for 3 mins., 
and heating continued till the reaction was complete, namely 9 mins. It is 
striking to note that when heated from the temperature of the room, inversion is 
complete in nearly the same total time as when the sugar solution and the acid are 
previously heated to 60° 0. before mixing. 

In the seventh and eighth experiments, the procedure suggested by Walkbb’ 
was used, viz., heating to 65° C., and allowing to cool on the laboratory table. After 
15 mins., the flask was placed in the thermostat at 20° C. The results of these 
eight experiments on the determination of the factor Clerget are given in the 
following table. The value of this factor C was computed by the formula:— 

/ \ ^ 

0 = ( reading---- ) — — — concentration correction. 

\ grms. BUcrose/lOO c.c. / 2 


This concentration cori*ection, the reliability of which had already been 
established, was found from the value (w — 13} 0*0676, m being the grms. of 
sucrose in 100 c.c. 


Weight Concentra- 

Experi- sugar Volume tration 

111 cut (air, brass of of sucrose In 
No. weightb). solution. solution, 

grms. c.c. g/100 c.c. 

1 . 26-176 .. 130 004 .. 19-366 .. 

2 . 26*382 .. 130 016 ,, 19*623 .. 

3 . 26*428 .. 130*014 .. 19-667 ,. 

4 . 30-209 130*016 .. 23*234 .. 

6 . 20*742 .. 100-186 .. 20*704 .. 

6 . 16-902 .. 100*183 .. 16*873 .. 

7 . 16-892 .. 100-186 .. 16*863 .. 

8 . 16-784 ,. 100-000 .. 16*784 .. 

Average 

Correction from 0-640 N to 0-634 N acid 
Corrected value 


Rotation 

corrected 

Observed Rotation. Temper- for tem- 

---ature of perature 

Observer Observer observa- and con- . 
J. G. tiou. centration 

®C °S 

— 43-27 

— 43*28 

— 43-29 

— 43-21 

— 43-27 

— 43-24 

— 43-29 

— 43*26 


— 43**26 
+ 0*01 


— 43*26 


°s °s 


— 25*06* .. 

— 26 O 69 . 

. 20-14 

—26*3li .. 

— 26*298 . 

. 20*06 

— 26-33e .. 

— 26-318 . 

, 20*11 

— 30*26, .. 

— 30*22o . 

. 20*07 

— 26*865 .. 

— 26-873 . 

. 20 09 

— 20*398 .. 

— 20-415 . 

. 20 01 

-20*415 .. 

—20*39o . 

. 20*07 

— 20*26« .. 

— 20*278 . 

. 20 11 


The flnal value of — 43*25 obtained represents twice the rotation of 13 grms. 
of sucrose in 100 c.c., inverted by 6 c.c. of 38*8 per cent, acid, observed in a 200 
mm. tube at 20°C.,' and augmented by the temperature coefficient 20*00/2. It is, 
therefore, comparable in every way with the previously determined values of 
Herzfeld. It is of course valid only in the presence of 0*634 N hydrochloric 
acid, the acidity produced in 100 c.c. by 5 c.c. of 38*8 per cent. acid. Kerzfeld’s 
value is 0*60°S. too low, an error of nearly two per cent. 

Discussion ,—Calculated from the least square equation, the error proves to he 
0*007°S., though besides the “ probable error*’ there still remains the possibility 
of constant errors affecting the result. Such error, however, that may exist in 
the final i-esult is probably to be ascribed to the reading of the saccharimeter. It 
seems probable that the value — 43*25 is accurate to 0*01 or 0*02°S. It is hoped 
that other investigators will make measurements of this important constant. 


' Loe. at. 
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Hsbzfbld in bis communication describing the determination of his constant 
did not state upon what basis his saocharimeter scales were standardized; nor 
whether the unit of volume he used was the true c.c. or the Mohr unit. In neither 
case is the possible difference in standardization sufficient to account for the 2 per 
cent, variance. It is probable that his light source was not filtered. The authors 
found that a solution gave a reading of — 42*36 with the bichromate filter, and one 
of —* 42*49 without it. If, therefore, Herzfeld’s measurements were made with 
unfiltered light, his constant would have become still lower upon using the filter. 
Impurities in the sugar cannot conceivably have been present in amount sufficient 
to affect the results. 

There remains the destructive effect of the acid during and subsequent to the 
inversion. An invert sugar solution containing 38*8 per cent, of acid is decomposed 
at 70^ 0. to an extent which per min. corresponds to a diminiition in the constant 
of 0*066® S. During the 74 mins, prescribed in the Herzfeld method, a decrease 
of 0*H®S. might result. It is difficult to understand how the decomposition can 
effect a diminution of the rotation greater than 0*16 or 0*20® S., which amount 
deducted from — 43*25 gives — 43*05. 

Since in Herzfeld’s method the specified time of heating is on a descending 
portion of the curve, the value obtained by any particular worker would depend 
upon the minute details of individual procedure. This fact precludes the possi¬ 
bility of reproducibility by different individuals, in illustration of which point it 
may be cited that while Herzfeld himself obtained — 42*66, Walker found 
— 42*78, Tolman — 42*88, and Steuerwald —43*05. This condition is aggravated 
when the time is extended, as in the method adopted by the A.O.A.O. using 10 
mins., which also increased the strength of the acid from 38*0 to 38*8 per cent. 

It is due to such conditions that the Olerget process has acquired the repu¬ 
tation of being only an approximation. The authors contend that if the inversion is 
carried out under such conditions that the end of the reaction is situated on a broad 
and flat portion of the curve, relatively large differences in individual procedure can 
bo tolerated without a diminution of accuracy. The accuracy of the Clerget div¬ 
isor under such conditions is limited only by the precision with which polariscopic 
observations can be made. Source of error due to impurities will be discussed in 
the following section. 

{To be continued.) 


It is reported that the American Sugar Refining Co., has recently purchased large 
tracts of land along the new North Coast Railway, Cuba, upon which it will build several new 
mills. One plot adjoins the Cunagua mill, recently acquired by the Company. 


We regret to announce the death on the 6th of June of Mr. W. H. Th. Hahloff, 
the well-known Dutch sugar technologist. The deceased was born in August 1871 at 
Salatiga, Java, and studied at the secondary school at Semarang. His first appointment 
was as chemist of the Selored jo sugar factory in 1890, and the following year he became 
factory manager at Pandaan. In 1892 he left for Europe in order to complete his studies 
at Berlin under the direction of Prof. A. Hbrzfbld at the Institute fiir Zuckerindustrie. 
Two years later the ^‘Nederlandsoh Indische Landboiiwmaatschappij ” appointed him 
factory manager atGoedo, Java, where he remained until 1898. Duiingthe period 1898 
to 1908 he was engaged in cane cultivation, and after this he reached the position of 
**admimstrateur or general manager of the Boedoeran factory, Java, which concern 
(pi^ously in a bad condition) became a very prosperous enterprise under his able super¬ 
vision. He returned to Europe in 1913, and subsequently contributed a number of 
articles to different periodicals, and also wrote in collaboration with Mr. H. Schmidt his 
standard work ** Handleiding voor tropische witsuikerfabricatie,” which has now reached 
its fourth edition. This book appeared in English under the title of ** Plantation White 
Sugar Mimufacture,” and was also translated into Spanish. 
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Market rob Cane Sugar Mill Supplies in Argentina. 

Throughout the Argentine sugar industry the machinery used is largely of European 
manufacture^ owing partly to the lack of interesti hitherto displayed by American houses 
in this held, and partly to the influence exerted by European capital and personnel, with 
which many of the ingenios operate. In general, the mill owners or administrators fayour 
the same class of material which they have been accustomed to use in past years, and this 
fact makes it difficult to introduce new devices or goods. 

The competition for this trade has been and is still very keen, since many of the 
local importers look to the sugar industry for a considerable portion of their business. 
Several European machinery and supply manufacturers are represented, while travelling 
salesmen from Buenos Ayres also cover the district. Within the last year two American 
firms specializing in this type of work have sent experienced sugar machinery men to 
establish theinseWos as resident engineers. Another company with American represent¬ 
ations devotes its attention to pushing supplies and small material. 

In the mills it is the usual practice to employ tandems of 9 or 12 rolls and 2 crushing 
rolls. Various systems of roll grooving are found, according to the type of mill installed, 
but renewals are made locally by machine shops in Buenos Ayres. The crushers, gears, 
couplings, and roll housings are all imported and, naturally, from the original makers. 

The following list gives an idea of the number of different pieces of apparatus in use 
in 1913, without mention of size or make :— 

Grind- Defo- Clarify¬ 
ing eating ing Vacuum Triple Crystal- Centri- 

Provlncc. Mills. Pans. Paus. Pans. Effect. Users, fugals. Boilers. Cranes. Others.* 
Tucum^m.,.. 95 .. 272 .. 102 .. 184 .. 62 .• 207 .. 640 .. 291 .. 94 .. U79 


Jujuy . 9 .. 10 .. 12 .. 20 .. 4 36 .. 66 .. 36 .. 6 .. 137 

Salta . 2 .. 7 .. 6 .. 2 .. 1 .. 2 .. 6 .. 3 .. 1 18 

Santa Fe.... 4 .. 18 8 .. 31 2 .. 3 .. 113 .. 66 .. 2 .. 266 

Corrienten .. 1.. 6.. 6.. 8., 3,, — 6.. 4,, 2.. 8 

Chaco . 6 .. 7 .. 26 .. 8 .. 7 .. 21 .. 23 .. 18 .. 1 .. Ill 

Formosa .... 3 .. 13 .. 6 .. 2 .. 1 .. 12 .. 12 .. 9 .. 7 .. 19 


Totel .. 119 333 162 .. 250 .. 80 .. 281 .. 756 .. 417 ..113 .. 1727 

The boiling house, evaporating, and crystallizer equipment does not differ materially 
from that used 20 years ago. It is now obsolete in many respects, but is looked upon 
with a certain pride and admiration for its ability to continue in service, and efficiency is 
lost sight of. Any new material which is now going in will be much better than the 
older, but there is still much to be done in the way of re-design and better lay-out. 

The centiifugals are nearly all belt-driven, with a considerable number of hydraulic 
and a very few electric-driven. Of the latter, some have the motor mounted beneath the 
basket. 

The steam boilers operate with both bagasse and other fuel. The mill which handled 
the largest amount of cane in the crop of 1919 ground 286,667 metric tons, producing 
19,658 metric tons of sugar, and consumed, in addition to all the bagasse, more than 
50,000 tons of wood. It is estimated that during a crop the total expenditure of wood 
fuel is about 600,000 tons. 

Belting of ordinary quality is made either on the estate of the ingenio itself or by 
local tanners. The demand for fine belting must be supplied from imported stock, 
especially the kind which is suitable for damp, sticky locations and for centrifugals where 
there is a heavy load due to frequent starting and stopping, with much shifting from 
tight to loose pulleys. Ijeather cup washers for the hydraulic-pressure cylinders are also 

Culled from **Coti)meroe Reports/* published by the Department of Commerce, Washing¬ 
ton. In many cases tliese are abbreviated here. 

> Including superheaters, eliminators, filters, pumps, and distilling machinery. 
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made locally on a small scale, but the greater part are imported. American leather, both 
washers and bdting, has found a good reception. 

Chain belting or roller chain is used extensively on cane and bagasse conveyors. The 
yearly renewals and replacements constitute one of the minor items in the yearly pur¬ 
chases, although it amounts to a sum that is worth working for. Except in new instal¬ 
lations material of this sort would have to be suitable for joining with that already in 
operation. 

Filter cloths and woven wire baskets or centrifugal linings formerly came from 
Europe. These linings had the particular feature of being easily formed by withdrawing 
one of the weft wires and reinserting it, locking together the two ends to form the cylin¬ 
drical basket. This type is no longer in evidence but is looked for upon resumption of 
commercial relations with Germany. Perforated metal sheets used for straining juice 
and for several other purposes are purchased in considerable quantities. Dimensions, 
shape, and sizes of holes depend upon the service to be performed. Some filter cloth is 
made in the country, but the best grades are imported, coming now largely from Spain. 
The demand for this material is very considerable in proportion to the sugar produced, 
and American cloth, properly introduced, might secure a good share of the trade if prices 
and terms are right.—[Trade Commissioner’s Report, June, 1920.] 

The Demand for Sugar Machinery in Mauritius. 

Though small in area^being only 39 miles long by 29 miles wide—the British island 
of Mauritius produced last year about 300,000 tons of sugar, as compared with 185,000 
tons for the whole Province of Natal, Union of South Africa, which is only slightly 
smaller than Cuba. It is stated that the gross revenue from the sugar industry of this 
small island last year was in the neighbourhood of £20,000,000 ($97,330,000). 

There are 69 sugar estates, each operating its own mill. These mills have their own 
light railway systems for cane haulage, equipped with steam locomotives and steel cane 
wagons. These light railways are 60 centimetres to 90 centimetres gauge, with 76 to 80 
centimetres probably the most common (1 centimetre 0*3937 in.) Ten kg. (22 lb.) rails 
are used, and the locomolives weigh on the average about 10 tons, while the cane wagons 
probably average 2 to 2} tons capacity, the units above being metric tons in all cases. 

Prior to the war many of the planters were none too well off financially, but the 
recent abnormally high sugar prices have cleared away most of their indebtedness, and the 
majority of the planters are now quite strong financially. It is i*eported that the last 
sugar crr>p brought in a profit to the mills of about £12,000,000 ($68,398,000), and con¬ 
sequently, while in the past the planters were dependent upon certain large local British 
houses for long-term credits, and thus were practically forced to buy only what those firms 
had to offer, they are now in a position to buy more in the open market and are showing 
a tendency to purchase from local Mauritian houses, rather than from foreign-owned 
concerns. The Mauritians are of French descent, and the island was formerly a French 
possession, so that there is considerable nationalist sentiment among the Mauritians in 
their buying. 

It is stated that practically all of the sugar machinery in the Mauritian mills is of 
British manufacture; and, with the exception of one American company, it does not 
appear that American manufacturers have ever entered the market. In view of the fact 
that the local British houses represented Scotch sugar manufacturers, and that these 
houses had more or less hold upon the Mauritian planters because of long-time credits, it 
is, of course, natural that it has been difficult for any American manufacturer to break in. 
Conditions now are changed, however, and it is believed that American manufacturers, 
working through local Mauritian houses, should be able to do considerable business. To 
show what can be done, the representative of a British manufacturer of light tramway 
materi^il who recently made two short trips to Mauritius, spending probably not more 
than six weeks total in the country altogether, secured orders for £130,000 ($632,646) 
worth of material. Formerly this tramway business was said to have been largely held 
by Koppel-Orenstbin, of German 3 % who were very active in the South African and 
Mauritian markets.—[Trade Commissioner’s Report, July, 1920.] 
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Th« Java Suoab Makkbt ako tub Pobsibilitibs of Suoab Cultivation. 

Between the producers and the buyers for export of sugar in Java there is a large 
body of speculators^ which constitutes the second-hand market, the hrst-hand sales being 
made by the Javasche Suiker Yereeniging, an association of 160 of the largest sugar inillB 
in Java, and by the 26 smaller individual mills making about 10 per cent, of the sugar pro- 
duced on the island. Some of these latter, owned by Chinese, are prominent in the 
second-hand market, though their product is not handled in the same conservative manner 
as that of the Javasche Suiker Yereeniging mills. The ultimate buyers, in Java, the 
exporters of sugar, are few in number, though, with their many decades of experienc|, 
they lead and regulate the market to some extent, especially one Dutch, one British, and 
one German firm. 

The speculators of the second-hand market are mainly Chinese, although many 
British-lndian and European exporting houses often hold large quantities for their own 
account, and the Japanese are said to have made heavy speculative purchases of the 1920 
crop. The Chinese watch the exporting houses closely and, when these begin to buy from 
the mills. enttT the market at slightly higher prices, figuring on the usual advances when 
forward deliveries become spot deliveries, and on controlling the market by pooling their 
holdings at the end of the campaign, when all the sugar is out of first hands. In 1917, 
however, the customary rise in the market gave way to a heavy decline, and the Chinese 
suffered some very heavy losses. The losses over the amount paid by the bankrupts were 
borne by the mills. The new Javasche Suiker Yereeniging, formed in August, 1918, made 
very stringent rules as to margins protecting the mills in cBse the market dropped. 

On march 1st, 1920, there were approximately,1,600,000piculs (onepicul** 136*16 lbs.) 
of the 1910 crop still in Java, while of the 1920 crop, which will be milled between May 
and November, there were 4,800,000 piculs remaining unsold by the Javasche Suiker 
Yereeniging, and an estimated 1,26(',000 piculs, or one-half the amount milled by the 26 
independent mills, still remaining in first hands. 

There is much conflicting opinion about the probabilities of the continuance of the 
present high prices for sugar. Home brokers point to the general rise in values through¬ 
out the world, and con.sider the present prices fully warranted. Others fear that Japanese 
speculators who, during a sudden drop in the market in July, bought heavily of superior 
sugar, for which there is no demand in the Japanese refineries, will throw their holdings 
on the market at a critical time, with disastrous results. The Javasche Suiker Yeree- 
iiiging, by requiring heavy deposits, recognizes the possibility of a slump. 

August is considered to l>e a critical time each year. In that month heavy deliveries 
aro made to buyers, and the situation of tho speculators is generally well known to the 
large exporting houses, who may put them in an embarrassing position by not buying as 
quickly as deliveries are made. 

The extension of sugar areas in the Dutch East Indies depends, first, on the extension 
of irrigation works, and in a hardly less degree on the development of mechanical cultiva¬ 
tion. Lands most suited to the growing of ctine have already been taken over by tho 
present milling companies, and any new areas would have disadvantages to be offset by 
cheaper methods, or the difference deducted from the profits. 

The Government has placed many restrictions around the extension of sugar areas in 
Java where labour can most easily be obtained, and climatic and soil conditions are mo^t 
conducive; and it is thought that only through extensive cultivation with the use of 
machinery and a minimum of labour will there he further development. 

In South Borneo the Japanese have acquired lands which they are said to be intending 
to open up to sugar. In southern Celebes, south and east from Macassar, there are lands 
that can be used for sugar, but here, as well as elsewhere throughout the Outer Possessione 
(that part of the colony outside of Java andMadoera), the planter will have to depend upon 
imported labour. Though Sumatra presents some phases favourable for a sugar-producing 
country, the production costs there of one sugar plantation do not seem to warrant the 
extension of the industry. 
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Machinery is looked upon as the only possible means of opening up further sugar lands* 
and as the American caterpillar tractors have proved themselves suited to the work required 
for the sugar fields in Java* it is hoped they will solve the problem of developing the vast 
areas now lying unproductive in this colony. 

Sugar planters In Java are confronted with many labour difficulties* especially at the 
time when labour is needed the most* for at those times the population is busy with crops 
of rice and other native cultures. It is claimed by the ** Sugar Syndicate*” that they are 
being forced to the use of mechanical appliances for the cultivation of their fields* and a 
conunittee has been appointed to investigate the use of tractors for ploughing and ditching. 
» For many years the chairman of this committee has been experimenting with tractors 
and now has three American machines at work on his plantation. The first one, brought 
out in 1914* was a 60 H.P. caterpillar machine of a standard Americhn make, but it was 
found to be too lightly powered for the work in the heaviest ground. On light ground this 
tractor was able to handle a six-furrow plough* making an average of 6^ acres daily* and 
while it did not prove the right one for the work required* there were many points in its 
favour* and in 1916 a 76 H.P. machine of the same make was brought out. 

This tractor was found to be more satisfactory* being able to handle the plough in the 
heaviest soil* making six furrows at once with a daily average of 7 acres. The third 
machine was 120 H.P.* with which experiments have been made since 1917. It has proved 
satisfactory in power and mechanical construction* but the tread does not, hold in the wet 
clay under heavy loads* the heaviest of which is in making ditches for the final planting of 
the cane. These are made in pairs* 6 ft. from centre to centre and 22 in. deep. The clay 
of Java* as found in most sugar districts, is of a peculiar* heavy quality* very sticky when 
wet. Local engineers have been experimenting with the tread of this 120 H.P. tractor, 
but without satisfactory results. 

Providing mechanical cultivation can be made practical, Borneo* the Celebes, and 
Sumatra present possibilities for the extension of the sugar industry in the Dutch Bast 
Indies. However* the acreage of Java in sugar alone promises a good market for tractors 
when one suitable for the work is developed. Thi^ work is strenuous* acknowledged to be 
the heaviest in the colony, especially in view of present labour troubles ; but if a tractor is 
furnished which meets the demands* modifications will be designed for other cultures and 
a market opened up for ploughs* harrows* cultivators, rollers* scrapers* and other soil¬ 
working implements. It will only be a step irom that point to mechanical cutting and 
loading of the cane in the field. The potential market for ploughs and ditchers is especially 
emphasized* and the close co-operation of manufacturers is solicited for the working out 
of the problems presented by conditions peculiar to the locality in order to insure the 
proper development of this market.—[Trade Commissioner’s Report* June* 1920.] 
8tjoar Production in Madeira. 

Due to unfavourable climatic conditions and a lack of chemical manures* the crop 
of sugar cane was small in 1919. About 43*000 metric tons were produced* valued at 
about 920*000 escudos. (The escudo was normally worth $108* but during 1919 its 
average value was about $0*62). Of this quantity, about 21*000 tons were purchased by 
the British sugar refinery operating in Madeira which produced 1700 tons of sugar. Of 
this total* 400 tons were shipped to Portugal* and the remainder was used locally. 
The 1918 production was 2527 tons* which was only about half the normal amount. 

More than half of the cane crop was turned into cane brandy or aguardente*” and 
as a result 550 tons of raw sugar bad to be imported from Mozambique to supply local 
needs for sugar and alcohol. About 2000 tons of molasses were imported from Cuba. 
A recent decree limits the total production of this brandy to 700*000 litres in 1920, and 
ordains that the production shall be reduced by 100,000 litres annually until it reaches the 
minimum of 200,000 litres in 1925. 

Similar laws in the past have been frequently evaded* however* but it is to be hoped 
tfaxt the new decree will be more strictly observed. The brandy is a popular drink* 
particularly among the peasants* and is an extremely profitable article to manufacture and 
sell. Hence, it Is difficult to enforce restrictive laws.-~[Oonsular Beport* May, 1920.] 
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Principal Xnicot Enemies of the Sugar Beet. By Asa C. Maxson. (Gfreat 
Western Sugar Co. (Agricultural Department), Denver, Col., XJ.S.A.} 
1920. 

Urged by the wise policy of having at hand information in a readily available 
form for the application of proper measures against insects attacking the sugar 
beet, the Great Western Sugar Company, of America, have requested their stafi^ 
entomologist, Mr. Maxson, to compile this “bulletin.” It is, in fact, a weU- 
illustrated textbook written for the use of the grower in order to aid him in 
identifying any particular insect which may cause injury to his crops. It com¬ 
mences with a “ key,” the intention of which is to indicate from the observation 
of the damage done to the plant the general class of insect, if not the particular 
one, concerned in the attack. A very excellent series of coloured plates are 
provided; and it is probable that these will furnish an easier and more positive 
means of identification than any “key” is capable of doing in the case of the beet 
farmer. In Chapter I,after discussing “insects in general,” their development 
and classification, a good practical account is given of methods of control, 
including so* called natural methods, as crop rotation (perhaps the most import¬ 
ant of all), burning, etc., and “ artificial methods,” as the use of various forms 
of insecticide. Advice is given on the preparation of remedies that have proved 
the most efficacious under local conditions, and on their application, using sprayers 
or otherwise. Chapters II and III deal with the vaiious root feeders and leaf 
feeders respectively; and the concluding chapter discusses the beneficial insects 
found in beet fields, predacious and parasitic. There is a bibliography, and also 
an appendix giving an alphabetical list of the names of insects as they are 
popularly known in the American beet fields, together with their scientific 
names and corresponding references to information and illustrations given in this 
book. A good index has been compiled. 


Cocoa and Chocolate: Their History from Plantation to Consumer. By 

Arthur W. Knapp, B.Sc., ‘P.LO. (Chapman & Hall, Ltd., London.) 

1920. Price: 128. 6d. net. 

This small work has been written for the general reader. It gives in untech- 
nical language an outline of the present methods used in the cultivation of cacao, 
its harvesting and sale, and especially treats of the manufacture of cocoa and 
chocolate from the raw material. In ^ite of its popular nature, it contains a 
good deal of value to the technologist. There is, for example, a very good account 
of the process of cacao fermentation (upon which topic the author is an acknow¬ 
ledged authority); while the chapter on “By-nroducts of the Cocoa and Chocolate 
Industry,” as well as that on “The Composition and Food Value of Cocoa and 
Chocolate,” are certainly also worth perusal by specialists. Notwithstanding the 
research that has already been carried out on the production of cacao, it is made clear 
that there remains a large and profitable field for further work, either, it may be 
added, on the part of the recently formed British Association of Eesearoh for 
Cocoa, Chocolate, etc., or other body, or individually. In connexion with this 
point, it is mentioned that at the present time some 7,000,000 or 8,000,000 gallons 
of “sweatings” containing some 15 per cent, of solids, of which about half 
consists of sugars, are run to waste annually. Mr. Knapp’s book should prove a 
useful introduction to the subject. It is written in a clear and pleasing style, 
and contains a large number of weH-chosen photographs, sketches of plant, and 
maps, and lastly, a useful bibliography. 


Programme for the Session 1990-21 of the Department of Technology, 
Oity and Guilds of London Institute. (John Murray, Albemarle 
Street, London, W. 1.) Price : 2s. 6d. 

This booldet contains the general regulations and syllabuses for the exam¬ 
inations in technological subjects held by the City and Guilds of London Institute. 
Attention was recently directed to the examination in Sugar Manufacture.^ 


1 J.S.J,, 1S20, 439. 
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* Steam: Its Generation and T7ae. Ninth British Edition. (Babcock & Wilcox, 
Ltd., Oriel House, London, E.O. 2.) 

This volume, well known to engineers and steam users all over the world, is 
recognized as a reliable textbook on the present practice of steam production. It 
contains articles on the theory of steam making; the circulation of water in boilers; 
the properties of saturated steam ; the percentage of efficiency; types of the B. & 
W. water-tube boiler; fuels and furnaces; priming; the prevention of incrustation; 
chimneys; due gas analysis; etc., etc. There are numerous illustrations, and 
attention may be directed to a number depicting types of bagasse furnaces in con¬ 
junction with water-tube boilers, which have been installed by Messrs. Babcock 
& Wilcox in different sugar-producing countries. 

A Course of Practical Chemistry for Agricultural Students. By L. F. 
Newman, M.A., F.I.O., and H. A. D. Neville, M.A., B.Sc. (Cambridge 
University Press, Cambridge.) 1920. Price: Vol. I, 10s. 6d. net; Vol. 
II, Part I, 6s. net. 

This Course comprises a series of laboratory exercises for the use of students 
specializing in practical agricultural chemistry. Volume I is divided into 43 sec¬ 
tions dealing with the chemistry andphysics of the soil; and describes experiments 
illustrating the principles of inorganic chemistry and elementary analytical practice 
as applied to the examination of plant ash, soils and manures. Volume II, part 
I, has 20 sections, and is devoted to similar simple laboratory work, but in pure 
organic chemistry. In addition to the directions relating to practical work, a series 
of notes has been added in explanation of each experiment made, these notes in 
fact constituting an outline of the theory underlying the practical work, and serving 
as a laboratory guide to the student. Although designedjprimarily for those taking 
the course for the degree at Cambridge University, these exercises would prove of 
value to students of agriculture generally. They are well-chosen, particularly 
those dealing with the examination of soils and manures, and the directions given 
for caiTying out the experiments lack nothing in lucidity. These two volumes on 
the whole are really excellent, and should give the student a reliable foundation 
upon which to build a larger knowledge of the subject. 

Ohemical Calculation Tables for Laboratory Use. Horace L. Wells. 

Second Edition, revised. (Chapman and Hall, Ltd., London) 1920. 
Price: Ts. (id. net. 

One of the principal features of this book is a table of logarithms of numbers, 
provided with a double thumb-index, which should prove a useful device in prac¬ 
tice. It also gives various tables among which are the latest international atomic 
weights; gravimetric factors; formula weights, factors for indirect analysis; 
reduction of gas volumes, and values for gas analysis. There is also a table of 
multiples for organic compounds. This book of tables should be of value for 
everyday use in the laboratory as a means of avoiding errors of calculation, as well 
as making the work more rapid and less laborious than is often the case. 

Among other recent publications are the following:— 

Die Fabrikation des Kiibenzuckere. Eichard von Begner. Second Edition; 
60 illustrations. (A. Hartleben’s Verlag, Wien.) 1919. Price: M.4*80. 

Btlbeneirup, seine Herstellung, Beurteilung und Verwendung. Berthold 
Block. First edition; 71’illustrations and a table. (Otto Spamer, 
Leipzig.) 1920. Price: M. 24 plus 40 per cent. 

Die Polarisationsapparate und ihre Verwendung. Dr. Hans Schulz and 
Dr. A. Gleichen. First edition; 80 illustrations. (Verlag von Ferdi¬ 
nand Enke, Stuttgart.) 1919. Price: M. 12. 
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Brevitiesi 


A new sugar central is under construction in Coluini)ia, at Sautata, on the river 
Atrato. 


The Kelvin Engineering Company are now located in new ofiices at 106, Front 
Street, New York. 

Central Hershey, Cuba, during the crop just completed, produced no less than 14,908 
tons of plantation white granulated, the polarization of which averaged 99*2". No other 
grade was made, and the purity of the hnal molasses is given as 36". 

The Trinidad Government have fallen in with the Committee proposals relating to 
the establishment in that island of a Tropical Agricultural College, and are prepared to 
afford the necessary facilities and give the college adequate support. St. Augustine’s 
Estate, Trinidad, will accordingly be the site of the new training centre. 

Destruction by dre of a steamer oft the coast of Natal led to the total loss of a valuable 
cargo of sugar machinery bound from England to Mauritius. The same vessel bad just 
unloaded a similar consignment for a Katal estate, or a double loss would have been 
recorded. 

We welcome the re-appearance of Za Suererie the publication of which was 

suspended in August, 1914. Our contemporary, which was first issued in 1872, is the 
official organ of the Society Gen6nil des Fabricants de Sucre, and of the Soci6te Te^nique 
et Chimiquo de Suererie, of Belgium. It is now edited by Dr. C. Tydoadt, and will 
appear monthly. 

A pleasing feature of the Annual Meeting of the Society of Cbemi(»tl Industry, held 
in July, at N ewcAstle-on-Tyne, was the presentation of the gold medal of the Society to 
M. Paul Kestnek, President of the 8oci6te de Chimie de France. Among M. Kkstnbk’s 
most notable engineering inventions are the climbing film evaporator, the scalel^^ss water- 
tube boiler, the use of forced draught in acid towers, and the automatic acid elevator* 

At the beginning of August, according to Willett & Gray, the balance of sugar in 
hand in Cuba was just over 700,000 tons. I’art of this quantity was held by a so-called 
syndicate and part by speculators, who had paid prices much above those latterly prevailing. 
Since the lioyal Commission and other European countries had by then taken practically 
all sugars contracted for, this stock was all available for the United States. 

It is proposed by the Council of the Society of Public Analysts to appoint an 
Analytical Standards Committee in the United Kingdom to deal with the question of 
standard samples of chemicals, metals, alloys, ores, and other products, which is now 
being met by private enterprise and the use of the samples of the U.S. Bureau of 
Standards. 

It is much to he regretted, writes Mr. Ubnry Parsons,^ that the Memorandom issued 
by the Fuel Kesearch Board^ is of so negative a character. Our coal measures cannot he 
replaced, and it is futile to hope for much in the way of compressed gas, experience with 
which during the war was not very hopeful. In different countries ample supplies of 
alcohol fuel will be available shortly, and if something is not done in Great Britain vre 
shall find possible supplies of raw material for alcohol luel denied us when most we need 
them. Many tropical and sub-tropical countries can produce unlimited amounts of 
vegetable matter for the production of fuel alcohol, and encouragement of private develop¬ 
ment is wanted. Something should be done to leave the ground clear by the removal of 
all restrictions in regard to manufacture and use with suitable safeguards, so that private 
enterprise can show what it cuu do. 

* Chemical Trade Journal, 1920, 67, No. 1734, xxv. 
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Review of Current Technical Literature.’ 

Mioeoscopioal ]CSxamikation of the Scums obtaikbd ik thb Carbonatation Peoobss. 

H. Claassen, ZeiUchrift dti V^nint dtf d$uUeh$n ZucJcfrinduBtriej 19S0, Ko. 
77f, m-m. 

It has been generally accepted for some time past that in the filtration of the carbona- 
tation scums it is the physical nature, rather than the chemical composition, of the 
constituents composing the precipitate that influences this operation favourably or other¬ 
wise. In spite of this, it seems surprising that hitherto no one has endeavoured sys¬ 
tematically to follow the processes of Hming and saturation by means of a microscopical 
examination. On taking up an investigation on these lines, it was observed in the case of 
pure solutions of calcium salts (e.g., the chloride) that the calcium carbonate which is 
precipitated, say by a solution of sodium carbonate, is always crystalline, being partly in 
the form of needles, and partly rhombohedral. A warm solution of calcium saccharate on 
being treated with carbon dioxide gives a precipitate consisting of very small particles, 
mostly of indefinite form, between which small crystals are sometimes to be seen. In cold 
calcium saccharate solutions a slimy precipitate at first appears, but after a short time 
well-developed crystals result. Calcium trisaccharate in suspension in water when treated 
with carbon dioxide is transformed without dissolving into calcium carbonate of grainy 
structure but no definite form. Carbon dioxide, when passed into milk-of-lime, combines 
directly with the solid particles in suspension, the calcium carbonate produced retaining 
the same form apparently as the particies of lime originally had, but appearing opaque 
under the microscope, instead of transparent as formerly. 

Coming now to the carbonatation of beet juices under factory conditions, it will be 
realized from what has been said that the scums originate from the combination of the 
carbon dioxide, partly with the soluble calcium saccharate, and partly with the solid 
particles of lime, though it is impossible to state which reaction predominates. At any 
rate, it is of importance to note that when hot limed juice is saturated with carbon dioxide 
the particles composing the precipitate never have any decided crystalline form. How¬ 
ever, if after filtering off the calcium carbonate a second saturation be operated in order to 
throw down any lime still remaining in solution, a precipitate is obtained which contains 
small though well-formed crystals. On the other hand, if after filtering off this first 
carbonatation juice a further quantity of milk-of-lime be added, crystal formation does 
not appear to occur when carbon dioxide is passed in. 

On observing more closely the effect of the process of carbonatation on raw beet juices, 
it can be seen that the slimy constituents are rendered capable of filtration by the adherence 
to them of the precipitated calcium carbonate. This intimate combination, as well as the 
regular distribution of the particles of calcium carbonate throughout the space between 
the resulting agglomerations, cannot be accomplished (completely, at least) simply by the 
addition of calcium carbonate or of carbonatation scums, saturation of the suitably limed 
juice with carbon dioxide being necessary. Whether the precipitated calcium carbonate is 
in the form of crystals, or in that of amorphous grain, seems to be of secondary importance 
from the point of view of good filtration, the essential matter appearing to be its even dis¬ 
tribution on and between the slimy particles. It is further obvious that the proper pro¬ 
portion of the calcium carbonate to the slimy substances thrown out of solution by the lime 
is likewise a condition that must be fulfilled. 

Very striking ia the microscopical examination of the viscous juice obtained from 
deteriorated roots when treated by carbonatation. On the addition of the lime, the slimy 
particles appear to be precipitated in a swollen-out condition, but on the diminution of the 
alkalihity as saturation proceeds they shrink again, becoming at the same time more 
transparent than previously. It follows from what has been mentioned above that in the 
treatment of such deteriorated juices the quantity of lime used must be increased, some¬ 
times by several times the normal amount; but this results in such a viscous mass that 
saturation can be effected only with difficulty. It is, therefore, recommended when dealing 

»This Review is copyright, and no part of It may be reproduced without permission.— 
(Editor, 1 * 8 . J,) 
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Vith rotten roots that the juice should be mixed with water in proportion to the amount of 
slimy substanoea that may be present, that the usual percentage amount of lime should 
then be added (calculated on the diluted juice, and not on the roots as customarily), and 
that finally the liquid should be carefully saturated. 

PyCNOXETBli FOR TUB DbTBRUIKATION OF THB DbNSITT OF MOLASSES. IV* B. NewkifU* 
Technologic Taper^ No, 161, Bureau of Slandardt, Wachington, Z>. C,, U*S,A, 
(Preliminary abstract.) 

Owing to the high viscosity of molasses, the dissolved gases it contains, and the 
presence of air which is introduced when mixing, the exact determination of the density 
of this product is a matter of some difdculty. In order to obviate these sources of error, a 
pycnometer bottle, the volume of which is controlled as in the bottle of Johnson and 
Adams, ^ has been designed by the author, an expansion chamber ^ fitted with a connexion 
leading to a vacuum apparatus being also added. Results agreeing with one another by 
less than a few hundredths of a per cent, of the dry substance present were thus obtained. 
It was observed that heating the molasses may often induce a certain amount of decom¬ 
position to take place, the extent of which is indicated by this method. A perfect 
separation of the gases can be obtained, and the method appears to be a very satisfactory 
one. It is hoped later to publish fuller details when these are available. 

Dktbrioratxor op Cuban Haw Sugars in Storaob. Nicholas Kopeloff and Z. E, 
Perkins. Journal of Indmtrial and Engineering Chemietry, 1920, 12, No, 6, 
655-668, 

A number of 320-lb. Imgs of Cuban sugar were examined chemically and bacterio- 
logically while stored during a period of 5^ months under conditions approximating as 
closely as possible to those obtaining normally. At the end of the period, the polarieation 
of the contents of all the bags had fallen, this decrease being accompanied by an increase 
in the reducing sugars, inversion of the sucrose thus being indicated. There was also a 
gain in the moisture content, and a reduction in the factor of safety. 

In most instances the factor of safety was initially over 0*35, but In some it was 
between 0*22 and 0 30. ^ It has previously been pointed out that in the case of infection 
by moulds a sugar with a factor lower than 0*30 may be unsafe during storage when the 
number of these is sufficient. This would seem to apply also to infection by other micro¬ 
organisms ; because in those cases in the present investigation in which the highest counts 
were made, deterioration occurred with a factor which initially was less than 0*30. It 
would in fact seem possible to predict the keeping quality of a raw sugar by correlating 
the number of micro-organisms with the factor of safety. Thus, these authors believe 
that if there are present in the raw sugar more than 100 micro-organisms per grm., and 
the factor is greater than 0*2, deterioration may be expected. 

Dbtermination of THB CARBOHYDRATES OF Oacti. Herman A. Spoehr, Puhlieation 
No, 287, Carnegie Ineiitution of Waehmgton, 1-J^O, 

An investigation has been carried out at the Desert Laboratory, Tucson, Arizona, 
U.S.A., in order to gain a clearer understanding of the equilibria and mutual trans¬ 
formations of the various groups of carbohydrates in the ohlorophyllous leaf, as well as of 
the fate of these substances in the general metabolism. The greater part of the work was 
conducted with one species only of cactus, Opuntia phaacantha, known locally as 0, 
hlakeana. 

Preliminary examination having shown that the major portion of the carbohydrates 
is present in the form of polysaccharides from which the monosaccharides and disaccha¬ 
rides can be separated by extraction with alcohol, the following scheme of analysis was 
followed (the results being calculated in terms of the number of c.c. of standardized Feh- 

1 Ainer. Chem, 8oo., 1913, SI. 666 * See also LS,J., 1913,480. 

•See LS,J., 1918, 387 ; 1019, 878. 
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ling’s solution ^ rediused per grin, of the dry plant material), and the yolumetric iodMe 
method which will be described in a later abstract being applied. ^—Total sugars on 
hydrolysis at boiling point with 1 per cent, of hydrochloric acid for three hours, giving the 
hydrolysed polysaccharides as well as the monosaccharides. JB —Sugars remaining after 
fermenting away the residue of giving the total pentose sugars (including monosaccharide 
pentoses and pentosans). C—Monosaccharide, hexose, and pentose sugars obtained by 
extracting another portion of the sample with 96 per cent, alcohol. D—Sugars resulting 
from the hydrolysis of 0^ or inverted disaccharides, original hexoses and pentoses. 

—Sugars resulting after fermenting 2), that is, monosaccharide pentoses. Then, the several 
cupric reducing values obtained represent the following groups of sugars: total ugars 

A--Df total polysaccharides; disaccharides plus hexoses; AS, total hexose sugars ; 

{AS) —hexose polysaccharides; C, monosacoharides; i)-6\ disaccharides ; CS, 
hexoses; B, total pentoses; E, monosaccharide pentoses; and B-Et pentosans. On 
applying this scheme of analysis to 0. phoecaniha, the results (calculated on the dry 
matter) obtained were as follows, the water content of the original material being 23*3 
percent.: Total sugars, 16*60; total polysaccharides, 16*15; disaccharides and hexoses, 
1*10; total hexose sugars, 8*60; hexose polysaccharides, 7‘44; disaccherides, 0*36; 
monosaccharides, 1*20; hexoses, 0*74 ; total pentoses, 770 ; pentoses, 0*46 ; and pento¬ 
sans, 7*26 per cent. 

Cabbohyduatb Economy of Cacti. Herman A. Spoehr, Fiibiication JVb. ^67, Carnegie 
Imtitution of Waahmgton, 40-79. 

It was established that the polysaccharides are present in plants of the cactus group 
of plants mainly in the form of starch, and also of a mucilagenous substance of a pentosan 
nature, but it was found impossible to determine the starch separately by means of taka- 
diastase, owing apparently to the protection of the starch granule by the slime. Hydrolysis 
of this mucilage showed that 34*1 per cent, was d-glucose, and 65*9 l-xylose. Other points 
mentioned were that the pentose sugar remaining after the elimination of the hexoses by 
fermentation was mainly l-xylose ; and that in the residue remaining after the fermentation 
glucuronic acid was present, this being the hrst time this body has been reported as a 
plant constituent.^ 

A study was made of the behaviour of the carbohydrates under varying climatic con¬ 
ditions. Thus, it was noticed that when high temperatures prevail with a low rainfall the 
polysaccharides increase, the monosaccharides and disaccharides (mostly sucrose with a trace 
of maltose) decrease, and the pentosans increase ; while when the temperature is low and 
the rainfall high, the converse results are obtained. It is significant that the greatest 
activity of the plant comes at the time when the content of monosaccharides and disaccha- 
rides is highest. The vegetative shoots and fiowers are developed in March, at which time 
the general process of inversion has reached its maximum. This carbohydrate inversion 
taking place as a consequence of low temperature and ample water supply can be prevented 
by artificially keeping the plant either at a higher temperature or a lower water supply, in 
neither of whiiih cases does the plant then develop vegetative or flower buds at the regular 
season. A striking property of many cacti is their ability to survive long periods of drought 
and starvation. It is here shown that these plants do not go into a condition of rest when 
the water supply is greatly diminished, but continue their respiratory activity at about the 
same rate as when supplied with abundant water by virtue of their ability to use as food 
not only the simpler monosaccharides (which under these circumstances are present in 
reduced quantities), but also the polysaccharides, the starch slowly disappearing. Little 
is known of the origin and physiological r61e of pentoses in the metabolism of the higher 
plants. Ilegarding formation, it is believed that it may he due to the splitting-off from 
glucuronic acid of carbon dioxide from the carboxyl group, l-xylose thus resulting. In 
reference to the significance of pentosan production to this plant, it is pointed out that its 
most striking property is its mucilagenous character, causing it to swell and take up an 

1100 c.c. of Fohling's solution were found equal to 1*00 grm. of d-glucose; 0*06 of invert 
sugar; 0*96 of l-xylose,; 0*90 hexose polysacoharioes; and 0*85 of pentose. 

^ It has been found as a product of glucose metabolism In mammals. 
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enormous Amount of water when arailable. Hexose-polysaccharides do not exhibit this 
property in nearly eo marked a degree. Pentosans act as hydrophile colloids and are pro« 
ducts of arid conditions. Tbeir presence opens the way for a new conception as to the origin 
of the morphological character of succulent plants, based upon physiological principles. 


EXFBUXTINO THE PuilOlNO OF THE LoW-GllADB MaSSECUXTES OF HxOH DxNBITY. 

/?. C. Pitcairn* Paper read before the Hawaiian Chemiete^ Aeeoeiation, Aprily 
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A number of methods for the preparatory 
treatment of the massecuite with the object of 
lowering its viscosity were tried, among which 
may be mentioned, passing between rollers, 
vibration, stretching, screening; but the best 
results were obtained by what is here termed 
the ** stripping process.*’ It is very simple; and 
consists in allowing the massecuite to flow by 
its own weight over a number of stripping boards, 
or baffle plates, set approximately 2 ft. apart, one 
above the other (as is shown in the sketch), thus 
stretching the product into thin sheets by its 
own weight. Dry steam is allowed to circulate 
aroxmd the falling massecuite, and the improve' 
ment in the rate of purging is very marked. The 
steam, however must be well regulated, otherwise 
the condensate raises the purity unduly; and 
37^0. seems to be the highest temperature to 
which the massecuite should be heated. 

This is considered to be a simple mechanical 
device for applying heat cheaply, evenly, and to 
a limited degree before purging. It is capable 
of reducing the time of centrifugalling by 26 
to 36 per cent., so that the capacity of the 
machines devoted to the spinning of the low* 
grades is increased, and a higher re-melt sugar 
is obtained. Laboratory tests showed that 
during the “stripping process” the Brix is 


lowered (the massecuite having absorbed water), and it was also noticed that a good 
deal of air had been taken up during the operation. 


An Up-to-date Refinbky Labobatoky. H. A* Granary. La* Plantery mOy 65, 
No. Sy S7-S8. 

A short description is given of the recently equipped laboratory attached to the 
Cuban Sugar Kefining Co., of Cardenas, Cuba. Its walls are of Upson board, painted 
with Toch Bros.’ “ R.I.W..” and finished in hospital enamel, and two sides of the rooms 
are almost entirely of glass, making it very light and cool. All the benches are supported 
from the walls, so that there are no columns or legs from the floor The equipment is as 
complete as it is possible to make it; in addition to the usual routine work concerned with 
sugars, liquors, molasses, and char, analyses are made of the materials used in the sugar- 
house, as fuel oil, lubricating oils, lime, phosphoric paste, etc. Thexie are also departments 
for special research, for bacteriological work, and also for the standardization of all the 
glassware (flasks, pipettes, hydrometers, thermometers, etc.) used in the factories of the 
Cuban-American Sugar Co., of which the Cuban-American Refining Co. is a subsidiary 
concern. 
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In giving a description of the control work, it is stated that this consists bhieiy in 
the grading of the sugars and the analysis of the molasses. Determinations are made of 
the siae of the grain, its colour, hardness, insoluble matter, ash, etc.; and of the sucrose 
content (by Olsrobt), reducing sugars and ash of the molasses. A Bausch A Lomb 
^^Balopticon,” Model G., is used for rapidly ascertaining the size of the grain, and by 
means of this instrument an image of the crystals (multiplied ten times) can be oast on a 
screen, on which the sizes corresponding to the se^ eral standards are drawn.* A Hess-lves 
Tint Photometer^ serves for recording the colour of the sugars; while specific gravity 
determinations are conveniently and exactly made by the ** Chainomatic ” balance,^ which 
is claimed to be much superior to the Westphal apparatus or the hydrometer. Mr. Gno. 
P. Mbadx is the director of this laboratory (and also superintendent of the refinery). He 
is assisted by Mr. J. B. Harris and a competent staff of chemists. 


Proportions of Pectin, Acid, and Sugar por the Prbparation op Jelly. C. H. 
Campbell, Journal of Industrial and Engineering Chemietry^ 1920, 12, No, 6, 
658->659. 

While much has been said as to the proper amounts of acid and sugar, nothing has 
come to the author’s attention which states a definite proportion of pectin as the funda¬ 
mental basis for the manufacture of commercial jelly. He has found (1) that an excess of 
pectin produces a firm and tough jelly, but decreases the yield, so that a pectin content of 
1*26 per cent, produces a fine commercial jelly, and one of 1*0 or 0*76 per cent, gives a 
delicate quality resembling the home-made product; (2) that an acidity of 0*3 per cent, 
(calculated as sulphuric acid) is necessary to produce a good quality, the minimum being 
0*27 and the maximum 0*6 percent. ; and (3) that an excess of sugar produces a soft jelly, 
and an insufiBcient amount results in a tough one. A series of experiments was made, in 
which the pectin content varied, while the acid and sugar contents was kept constant, the 
juice used being prepared by boiling apple pomace for 2 hours with 0*6 oz. of citric acid or 
tartaric acid per lb. Four series of tests were made, giving jellies some of which were 
satisfactory and others too soft, the results obtained in the last series being as follows:— 







1 Per Cent. 






Pectin Base 






with 


Original 

Juice Diluted to 

Increased 


Juice. /— 




Sugar. 

Pectin, per cent. 

1*69 

1-26 

1*0 

0*6 

,, — 

Volume, gallons (American) .... 

1*6 

1*6 

1*6 

1*6 

1*6 

Specifle Gravity . 

1*017 .. 

1*012 

1008 

1*006 

1*017 

Acidity, per cent. 

0*26 

0*21 

0176 

0*113 

0*26 

Sugar added, lbs. 

6 lbs. .. 

6 lbs. 

6 lbs. 

6 lbs. 

8 

Acid added (teaspoonful). 

1 

1 

1 

1 

1 

Oooking temperature (F.) ,. ., 

219 

219 

219 

219 

219 

Yield, 8 oz. glasses . 

16 

18 

18*6 

17 

28 

Quality. 

Very firm .. 

Firm Delicate Soft 

.. Gk>od 


Thus, no matter what the percentage of pectin in the juice was originally, the same 
yield of jelly was obtained. In order to ascertain the amount of sugar producing the best 
quality of jelly for commercial purposes, a series of tests was run with yarious amounts of 
sugar per gallon (American^) of apple juice, the analysis of which showed a sp. gr. of 1*021, 
an acidity of 0*43, and a pectin content of 1*30 per cent. Using this juice, different 
quantities of sugar from 2 to 11 lbs. per gallon were used, and it was seen that the jelly 
became more delicate and sweeter as the amount of sugar increased. The lot containing 
5 lb. was selected as being the best in texture,” and that trith 6 lbs. as being superior 
in flavour. Assuming the proportion of 1*26 per cent, of pectin and 6 lbs. of sugar per 
gallon, the following table which can be applied to an apple juice hus bewn worked out;— 

* Some parUoulars of this apparatus will be given in a future number. 

» See J.fif.J., 1919, 960. * LS.J., 1919, 309. 

« One American gallon — 0*882 Imperial gallon. 
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PEcrriN 

Pan Cent. 

Sugar 

Per Gallon of 
Apple Juice 

LBS. oz. 

Pectin 

Pan Cent. 

Sugar 

Per Gallon of 
Apple Juice 
LBS. oz. 

0*60 • • * • 

2*0 

— 

1*40 

60 

9*6 

0*60 .... 

2*0 

6*4 

1*60 

6*0 

— 

0*70 

2*0 

12*8 

1*60 

6*0 

6*4 

0*80 .... 

3*0 

3*2 

1*70 

6*0 

12*8 

0-90 

30 

9*6 

1*80 

7.0 

3*2 

1*00 

4*0 

— 

1*90 

7 0 

9*6 

1*10 .... 

4*0 

6*4 

2*00 

00 

o 

— 

1*20 

4*0 

12*8 

2*60 

10*0 

— 

1*26 

6*0 

— 

3*00 

12-0 

— 

1*30 

6*0 

3*2 





In the case of juice made from apple pomace, it has been noticed that the proportion 
of sugar to be added is 1 lb. for every degree Brix, a tine, clear jelly thus being obtained, 
which is firm and will stand up under almost any climatic conditions. A more delicate 
jelly can be made by increasing the sugar to 1*25 lb. per degree Brix. 

Determination op Pectin in Apple Juice, etc. C. H. Campbell, Journal of 
Ifidmtrial and Enginetring Chemiitry^ 1920^ 12, No, 6, 659, 

In the procedure followed by the author, 10 c.c. of the juice are added drop by drop to 
180 c.c. of alcohol, the precipitate filtered off immediately through a Gooch crucible, re¬ 
dissolved in boiling distilled water, evaporated to dryness, heated for two hours at 70® C. 
tn vaeno, weighed, ashed, and finally re-weighed. A rough indication of the amount and 
quality of the pectin present may be obtained by observing the precipitation as 10 c.o. of 
the juice is slowly run into 160 to 180 c.c. of alcohol. When the pectin amounts to over 
1 per cent., it will gather in a cohesive gummy mass, but if the amount is less, the pre¬ 
cipitate is flocGulent. 

Determination op Sucrose anb Haffinosb by Hydrolysis with Organic Acids. 
E, Hildt. Annaleo do Chimio analytiquo, 1920, 2, No, 4t 103-106, 

Benzene sulphonic and phenol sulphonic acids are recommended for the hydrolysis of 
di- and tri-saccharides, on the ground that they are less energetic than mineral acids, and 
that their action can bo more readily controlled, either by the amount used or by the 
duration and degree of heating.^ Thus, using 20 c.o. of a normal solution of benzene 
sulphonic acid, a solution of sucrose can be completely inverted at 85-100® 0. in 46 minutes. 
A solution of raffinose under the same conditions may be hydrolysed to levulose and meli- 
biose in 76 minutes, and completely to dextrose, levuiose, and galactose in 8-10 hours* 
During the complete hydrolysis of the tri-saccharide under these conditions, the rotatory 
power of the levulose gradually diminishes, but its reducing power is stated to remain 
unaffected. It is therefore suggested that raffinose may be determined in the presence of 
sucrose by ascertaining the cupric reducing power of a solution at two stages, firstly when 
the sucrose is wholly hydrolysed, and the raffinose partially (i.e., to levulose and melibiose), 
and finally when the tri-saccharide is completely transformed to dextrose, levulose, and 
galactose. _ 

Mottling (Mosaic) or Yellow Stripe Disease op Sugar Cane. John A. Stevenson, 
Journal of tho Department of AgrieuHure 1919, 4, No. 1, 1-76, 

This is a comprehensive general account of the nature, symptoms, effects, and control 
of the mottling or mosaic disease, illustrated very fully by plates, some of which are 
coloured. ** Oontrol lies in the use of disease-free seed, and the elimination of deceased 
cane, either by ploughing badly attacked fields, or by digging out diseased stools. The 
more resistant varieties should be used to the exclusion of the very susceptible types, and 
continued search should be made for varieties still more resistant, or even immune/’ 

J. P. O. 


1 E. Hildt, Comptes renduo, 1918, 167, 765-7S9. 
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UNITED STATES. 

Filtbbino Apparatus for Cans Juzcx. Juan M. Izquierdo, of Habuna, Cuba. 

1,387,617, December 10th, 1918; April 20th, 1920. (Two figures). 

This apparatus is essentially composed of a series of inclined filtering surfaces 
arranged one over the other in such a way that a portion of the liquid which does not pass 
through the upper filtering surface falls on one below, a continuous effect thus being 
obtained, taking advantage of the action of gravity. Arrangements are provided by 
means of which the filtering surfaces can easily be cleaned and substituted.^ 

deferring to the figure, the liquid to be 
filtered, e.g., defected.)nice, is introduced into 
the pipe 30 through the funnel 31, whereupon 
it leaves the pipe through the slots 3S and 
33, and falls upon the inclined portions of 
the partition 39, It is thus directed on the 
upper filtering surfaces IS and I 4 , composed 
of two frames of wire gauze. The major 
portion of the liquid percolates through and is 
deposited in the receptacles 16 and 17, from 
whence it is discharged through tlie pipes 18, 
IS. 'J'hat portion of the liquid which does 
not pass through the surfaces IS and I 4 falls 
through the central bottom space 34 upon the 
surfaces 34 and 35, which likewise consist of 
two frames of wire gauze. The liquid is 
filtered and is discharged into the receptacle 
37, and is directed to the discharge pipe 39. 
Any liquid which does not pass into the recep¬ 
tacle 37 falls through the spaces 38 and is 
collected in the bottom 3, where it may be 
discharged by opening the hatch 7. 

When it is desired to clean the filtering surfaces IS and 14t it is only necessary to 
move the hatch 35, so as to uncover the opening, whereby a bnish may be inserted into a 
box and the wire gauze thoroughly cleaned. The frames are readily withdrawn through 
openings, so that they may be removed, cleaned and replaced. Filtering frames S4 
and 35 are similarly removable through openings formed in the wall of the apparatus. 


Sblf-dischahoino Centrifugal. Angus H, Gibson^ of Salt Lake City, Utah, U.S.A. 

1,336,779. April 21et, 1916 (renewed June 26th, 1919); April 13th, 1920. 

(Three figures). 

It is intended to provide a convenient and efficient construction by which the sugar 
accumulated on the interior of the basket may be quickly discharged by the automatic 
operation of the machine alter each charge has been washed in the usual manner. It com¬ 
prises the combination with the rotary basket and its shaft of a vertically movable bottom 
connected with actuating mechanism by which the bottoip is lowered automatically by the 
slowing down of the machine. 

The centrifugal basket comprises the perforated cylindrical wall b properly reinforced 
and secured at its lower end to a strong ring 6® which is preferably cast integrally with the 

^ Copies of specillcatious of patents with tlieir drawings can be obtained on application 
to the following Kingdom: Patent Ottlce, Sales Branch. 26, Southampton Buildings, 
Cliadcety Lane, London, W.C.2 (price, Is. each). IJniltd Siatei: Commissioner of Patents, 
Washington, D C. (price 10 cenis each). France: LTmpriiuerie Nationale. 87, rue Vieille du 
Temple, Paris (price, 2fr. OO each). 

•Compare, U.S. Patent, 1,332,877 ; I.S.J., 1020, 416. 

628 




Hateats. 


supporting spider ^ which is provided with eoncentrioally arranged upwardly extendingsi^ 
porting arms ^ between which are left large peripheral openings for the escape of the sugar 
outwardly when it is discharged from the basket. The spider has a central bub by which 
it is rigidly secured to the lower end of the shaft a. The basket has the usual top rim 
but its lower end is open and is normally closed during the operation of the machine by a 
vertically movable circular plate or bottom e provided with a depending rabbeted flange e\ 
which makes a tight joint with the lower edge portion of the basket when in raised or 
closed position. The movable bottom e is connected by means of a cone or spider s* with a 
supporting and actuating sleeve which surrounds the basket shaft said sleeve ^ bmng 
provided with an external screw-thread. 

The raising and lowering member herein shown comprises a sleeve d provided with a 
weighted or momentum wheel d' and mounted upon a thrust or bearing collar d^ secured 

to the shaft so as to permit rotative 
movement of the sleeve d in relation to 
the basket shaft. An anti-friction 
thrust bearing, as shown at may 
bo used to diminish friction. The 
sleeve dis internally screw-threaded, 
as shown at d^, to engage the exterior 
thread on the bottom supporting 
sleeve These engaging screw- 
threads of the actuating member d 
and the supporting sleeve e* are so 
formed that in starting the machine 
in operation, any tendency on the 
part of members d, d' to lag behind the 
shaft serves to raise the sleeve and 
the movable bottom c and so that when 
the brake is applied to the shaft e, the 
momentum of the bottom actuating 
member d causes said member to con¬ 
tinue its rotation at a higher speed 
than the rotation of the basket shaft 
when slowed down by the brake, and 
therefore depresses or lowers the 
movable bottom e to its lowermost 
position below the peripheral openings 
in the spider 

After the basket has been em|)tiod while the machine is being brought up to normal 
speed a brake e mounted on a bracket e’ above the curb f is pushed into braking engage¬ 
ment with the wheel d' so as to retard the sleeve d in relation to the basket shaft, and 
thereby raise tlie bottom c into its uppermost or closing position. This brake is normally 
kept out pf engagement with the wheel d’ by a spiiiig e®. In order to assist in guiding the 
movable bottom, inwardly projecting ribs are provided on the spider arms ; and on 
the under-side of the bottom o at its periphery are secured a series of brackets each 
carrying a pair of slightly-spaced anti-friction rollers arranged to engage the opposite 
faces of the guide rib The conical connexion spider t® may also he provided with a 
downwardly extending tubular collar engaging the upward extending cylindrical por¬ 
tion of the spider hub to serve as centralizing guiding means to prevent the sleeve ^ 
from binding upon the basket shaft. These anti-friction rollers serve to prevent any 
binding engagement between the movable bottom and the basket spider, while at the same 
time securing their rotation in perfect unison. To assist in breaking down the walled-up 
sugar when the bottom is lowered, a series of hooked-arms g is provided, which are 
pivotally connected with brackets y'secured to the bottom c. The hooks or heads y*at 
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the upper end are embedded in the sugar walli and act as a sort of hoe to pull down the 
sugar when the bottom is lowered. The sugar-engaging members will remain normally 
against the peripheral wall of the basket owing to the centrifugal force, and are prevented 
from falling inward by angularly projecting feet. The curb basket / is provided with an 
antiiiliur trough ff in position to catch the extracted syrup which flows down outside the 
flange ring K The inner wall of this trough is also positioned to throw the sugar down¬ 
ward into a hopper beneath the curb. 

TaaNBFOBTiNG Hah VESTED Cake. Eugene de BoyriCy of Ermita, Cuba. 

March 22nd, 1919; May 26th, 1920. (Two figures.) 

Objects of the invention are inter alia the convenient loading and unloading of the 
cane truck ; the provision of a derrick which can be readily placed in a functional position 
with respect to a loaded crate; and the transport of the derrick on a wagon for placing in 
the location desired. 

The portable crate S6 is placed on the ground near the cut cane which is packed longi¬ 
tudinally into it, and carried by the transverse beams The cane is placed in 
layers until the crate is filled to the top of the stakes 4 Sy after which the truck carrying the 



tripod is arranged adjacent to the crate; thereupon the drum is actuated by means of 
the pilot-wheel 3 $ to pay out the cable 34, so that the tripod is placed from the position 
shown in dotted lines to that shown in solid line. The point 12 of the tripod shoe 11 is 
forced into the ground so as to impart stability to the hoisting apparatus. Subsequently 
the tripod is arranged such that the beam 14 is in horizontal position, this being indicated 
by a water level arranged on the beam. Bolts serve to lock the longitudinal beam in 
adjusted position. After the tripod has been set for operation, the drum 20 is actuated to 
pay out the cable 27 whereby the hoisting apparatus is sufficiently lowered to permit the 
chains 56 to be secured to the ball members or hooks of the crate. The crate is then raised 
by the proper rotation of the drum 29, and is maintained in raised position until the truck 
45 is arranged underneath the basket in the position to receive the crate 36 when the latter 
Is lowered so that the corner stakes 44 enter the bail members 4 S, extending laterally from 
the platform 4^ of the truck. The hooks of the chains 56 are then detached from the bail 
members of the basket, and the hoisting apparatus 23 is again raised so as to clear the 
basket. 
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The vehicle can then depart with a loaded basket S6 to the factory or other place 
of destination. The orate S6 having been disposed of in the manner described it becomes 
necessary to move the truck carrying the tripod to another place where another loaded 
basket awaits removal. The point IS of the legs 5 of the tripod is withdrawn from the 
ground by means of winding up the cable S4 and in the further winding up of the cable 
the legs 5 will approach the legs S as indicated in dotted outline. The vehicle together 
with the derrick is then drawn to some other place where a loaded basket is ready for 
transportation, and when this position has been reached the tripod may be opened and 
lowered to insert the point IS into the ground to stabiluse the tripod. The previously 
described operation of raising the crate and placing another truck underneath the same is 
next repeated. When a vehicle which has transported a loaded basket to the place of des¬ 
tination returns, the empty basket is removed by seizing the handles 67 and lifting it 
therefrom on to the ground, thus being ready for renewed loading. 


Top Cap for Mill Housings. Jesse L Boyer, of Heading, Pa., IJ.8.A. 1,344^287. 

September 23rd, 1919 ; June 22nd, 1920. (Two figures.) 

According to U.S. Patent No. 976,144 of November 22nd, 1910, the removal of the 
top cap could only be accomplished after the king holts were removed, which operation is 
tedious and laborious; but in the present invention the king holts are provided with sup¬ 
ports, independent of the cap, and the 
cap is secured by means of keys. 
In order to remove the cap, it is only 
necessary to remove the keys holding 
it, when it will be found to be free for 
lifting from its position on the housing. 

Turning to the illustrations, 1 
designates the upper extremity of a 
housing for the rolls and hearings, S 
designates the upper roll and 3 the top 
bearing therefor, 4 designates the sup¬ 
ports for the king bolts 6 which pass 
through the supports and through the 
cap, and which are provided with the 
usual nuts 6 ; 7 designates the cap 
which is formed with two substantially 
rectangular openings extending there 
through, one on either side of the 
vertical centre, and which fit over the 
supports for the king bolts, and per¬ 
mit the cap to rest upon the upper 
edge of the housing. At 9 is desig¬ 
nated a pair of keys, adapted to fit 
in key ways lOy one half of which key ways is formed in the cap and the other half in tile 
king bolt supports, so that, when the cap is in position as shown, the keys will securely 
hold the parts in their relatively proper positions. 

When, therefore, it is desired to remove the cap, for the purpose of removing the top 
roll and its top bearings, indicated by the numerals S and it will be necessary to merely 
remove the two keys and the cap may be lifted vertically from its position, thus allowing 
access to the said top roll and bearings. The keys are preferably of uniform thickness 
and width,.and are provided with nuts IS for securing them against accidental removal. 
It will be noted, therefore, that by means of this simple structure, it is possible to earily 
and rapidly remove the top cap, the upper roll and the upper bearings without interfering 
in any manner with the king bolts, and that while the removal of these parts is being 
accomplished the entire structure, other than the parts named, will remain intact. 
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Manufaotukb op Glucose (Feehentablb Suoabs) from Cellulose. H. Terrisse and 
M* Levyf of Geneva, Switzerland. 143,212 (12^609). May 6th, 1920; oon- 
vention date, May 13th, 1919; not yet accepted. 

One part of wood is dried, treated with 1-2 parts of 35 per oent. hydi'ochloric 
add, and supersaturated with gaseous hydroohlorio acid until the acid concentration reaches 
41 per cent., the temperature being maintained between 0 and 26° C. Tbe mass is allowed 
to digest at a slightly higher temperature, and the excess of acid is removed, the liquid 
containing the glucose being finally filtered off, and concentrated in vacuo. 


Roasting Cocoa Beans. Af. Pannevis, of Utrecht, Holland. 143,224 (12,956), May 
10 th, 1920; convention date, February Ist, 1919; not yet aoeepted. 

Cocoa beans and the like are roasted in receptacles heated by a surrounding liquid, such 
as glycerin, which is maintained at or near its boiling point. 


Boiling Pans for Confectioners. /. M. and T, F. Murray and J, C. Steven, 
of Glasgow, N.B. 143,424 (17,292). July lOth, 1919. 

The liner of a stove for heating sugar boiling pans is constructed in the form of au 
inverted frustrum of a cone, and is surrounded by refractory material, the whole being 
enclosed by a sheet-metal casing internally lined with asbestos. 

Filter-Press Plates. W. Buckley, of Chicago, U.S.A. 143,478 (32,332). December 
24th, 1919. 

The plates of a filter-press are so formed that the cakes are produced in a number of 
separate portions. For this purpose the straining plates which carry the filter-cloth are 
formed with a number of corrugations, preferably radiating from the central f»*ed opening, 
the corrugations of adjoining plates touching each other, these corrugations being sloped 
off at their ends to make a tight joint with the central fianges of the plates. 

Sbl^-balancino Centrifugal. William McChesney, of Acton, London. 142 , 949 , 
(4267). February 2l8t, 1919 ; May 20th, 1920, ('Phree figures.) 

Claim IS made for a centrifugal basket in which the lower portions arc made heavy, 
the basket being so mounted on a fixed column that the point qf support is situated 
between the top and bottom, and the mounting being so constructed that any oscillations 
are taken up by flexible buffers on the mounting. 

Suppression op Froth when Boiling Liauins. Elias Wirth-Frey and Ernst Jenny- 
Henz, both of Aarau, Switzerland. 121,293 (20,169). December 5th, 1918 ; 
June 7th, 1920. (One figure.) 

Hitherto attempts to remove or prevent the formation of froth have involved the use 
at a certain height above the level of the liquid of a rapidly rotating vane wheel or ro- 
tatihg drum, but the construction of such devices has been such that the froth has been 
apt to close over the same, and the value of the surface space cleared by the device is small. 
In contradistinction to these means, the present invention consists in so arranging heaters 
that they extend upwardly to such a height that an open space is maintained above the 
liquid, communicating with the free air space of the evaporator, the total hollow surface 
thus formed being several times greater than the free surface of the liquid. 

Filter-Press. F. K. and E. F. Atkins, of Harrison, New Jersey, U.B.A. 139,991 
(17,059). July 8th, 1919; 

Plough-like members, operating in the manner of a lathe tool, are used to break up 
and remove cakes formed under pressure between spaced filter-plates. 
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Maciuns for Hauvbstino and WiNDBowiNo Cane. Henry 0. Scranton, of Jeanerette, 
Iberia, La., XJ.S.A. 144^904 (18,11S). July 21st, 1919; June 24tb, 1920* 
(Four figures.) 

llxe machine comprises a truck mounted on wheels and capable of being drawn or 
propelled along the space between two rows of canes. A motor, as a gasolene engine, is 
mounted on the truck, together with cutting mechanism operatively connected with the 
motor. This cutting mechanism preferably comprises two circular saws, arranged one on 
each side of the truck, and adapted to cut down two rows of cane simultaneously. In the 
case of a small machine, a single saw can be used to cut one row of cane, and various other 
duplicate devices can also be provided singly. Each saw is arranged to cut off the cane 
close to the ground; and it is mounted in a vertically adjustable frame, slidable in guides, 
secured to the truck. 

The windrowing devices are mounted on a separate frame which is provided to the 
rear end of the truck, and this frame has means for supporting its rear end portion from 
the ground, such as caster wheels. Curved and converging guides are mounted on the 
windrowing frame, and their middle and rear parts are shaped something like the mold 
board of a plough, having flat bottom plates at their bases. The front end portions of the 
guides project in front of the bottom plates, and are arranged over the saw guards of the 
saws. The canes when cut fall learwardly between the guides and are deposited longi* 
tudinally in the middle part of the space between the two rows. 

The windrowing frame is provided with means for raising its caster wheels clear of 
the ground so that the machine can be turned around with facility. In order to ensure 
the canes falling rearwardly against the converging guides of the windrower frame, spider 
wheels provided with curved arms are mounted on the truck above the saws, and are 
revolved by suitable driving mechanism. These spider-wheels engage with the top end 
portion of the oaiies, and tilt thorn rearwardly when cut off with the saws. The top 
portions of the cane slide down the curved guides, and spiral conveyors axe mounted on 
the windrower frame for moving the lower end portions of the cane laterally towards the 
centre lino of draft. These spiral conveyors are revolved by any suitable driving devices 
from tlio motor on the truck. 

UNITED KINGDOM COMPLETE STECIFICATIONB ACCEPTED. 

Manufactuuk of Glycerin from Sugar. Vereinigte Chemische Werke Akt.-Ges, 
IS8,S31 [1977). June I8th, 1917. 

Cutting Oranges or Other Fruit. A, W* Maconochie* 148,030 {14,420). June 6th, 
1919, 

Roasting Cocoa. L. A* Levy. 148,082 [25,691). October 20th, 1919. 

Ageing Spirits. A. Jarraud. 141,687 [0321). April I7th, 1919. 

Jelly or Marmalade Manufacture. Q. and C, Beilmann, 147,838 (19,887). Novem¬ 
ber 24th, 1916. 148,407 [20,352). March Uth, 1919. 

Tubular Evaporating Affaratus. E. Barbet et Fils et Cie. 117,070 [8821) ; addition 
to 114,838. June 2l8t, 1917. 

Centrifugals. P. T. Sharpies. 148,753 [18,472). July 30th, 1919. 

Regulating the EpFiciiiNCY of Boilers. C. A. Hubert. 148,394 [20,331). June 20t}i, 
1918. 

Boiling 1’anb for Confectionery, i?. and T. N McColl and T. F. Dryden. 
149,172 [30,772). December 9th, 1919. 

Manufacture op (OaHioOalu Carbohydrates. L. Lilienfeld. 149,320 (13,568). 
August 6th, 1919. 

Evaporators. E. Babcock, 148,836 ; 148,837 [20,513', 20,514). April Uth, 1917. 
Filters. R. Waster. 148,993 (20,888). March 16th, 1918. 

Cane Mills. F.J.de Bruin. 149,289(21,403). July 16th, 1919. 
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IMPORTS AND EXPORTS OF SUGAR. 
IMPORTS. 



ONE Month ending 

Eight Months ending 


August 31st. 

August airr. 


1919. 

1930. 

1919. 

1930. 

Umubfinsd Suoaub. 

Tons. 

Tons. 

Tons. 

Tons. 

Russia. 

• . •. 

• • • • 

• • • ■ 

. • ■ • 

Germany ... 

•. .. 

• • •. 

• •.. 

6,964 

Netherlands. 

e • e • 

.... 

1 

• • • • 

Belgium.. 

• • • • 

.... 

• • • • 

9 9 9 9 

France . 

• • * • 

.... 

* • ■ • 

• 999 

Austria . 

«... 

• . »• 

* .. 

...» 

Java .. 

19,332 

10,962 

146,000 

24,429 

Philippine Islands . 

e • • • 

■ *.. 

1,738 

• • • • 

Cuba . 

36,367 

20,692 

417,680 

606,825 

Dutch Guiana. 

111 

.... 

1,252 

69 

Hayti and San Domingo .. 

.... 

.... 

.... 

.... 

Mexico . 

.... 

• • • » 

.... 

. •»» 

Peru . 

6,145 

4,209 

38,824 

29,007 

Bra/Jl . 

.... 

120 

4,220 

6,199 

Mauritius .. 

16,063 

960 

114,606 

102,493 

British India . 

2,321 

974 

2,631 

16,096 

Straits Settlements . 

• • • • 

.... 

m m » • 

4 • • S 

British West Indies, British 





Guiana A British Honduras 

7.234 

6,182 

90,406 

119,202 

Other Countries . 

916 

1,603 

11,382 

28,929 

Total Raw Sugars . 

88,479 

44,492 

928,840 

887,702 

Rxfinbi) Scoars. 





Russia . 

•••• 

.... 

.... 

.... 

Germany .. 


.... 

e • s • 

126 

Netherlands . 

2,664 

2 

9,366 

1,074 

Belgium ... 

266 

83 

2,620 

2,041 

France . 

»• •• 

2 

23 

23 

Austria and Hungary . 

.... 

.... 

.... 

123 

a 

Java . 

12,663 

. • • • 

74,124 

6,011 

United States of America .. 

969 

10,688 

143,221 

98,700 

Argentine Republic .. 

• • • • 

7 

8 

36 

Mauritius . 

409 

.... 

16,277 

.... 

Other Countries . 

10,837 

103 

46,699 

7,649 

Total Refined Sugars .. 

27,698 

10,886 

291,827 

114,688 

' Molasses . 

4,690 

7,371 

71,076 

66,828 

Total Imports . 

118,867 

62,748 

1,190,742 

1,008,212 

EXPORTS, 

Bhitibu Rkfinbu Suoabs. 

Tons. 

Tons. 

Tons. 

Tons. 

Denmark . 

9 • • • 

• • • • 

e e « • 

.... 

Netherlands . 

9 9 9 m 

.... 

.... 

2 

Portugal, A zor6S,and Madeira 

9 9 9 9 

.... 



Italy . 

9 9 9 9 

. • • k 

.... 

.... 

Canada . 


s • s » 

1 

.... 

Other Countries . 

266 

262 

869 

626 

Fobxiom & Colonial Suoaus. 

266 

262 

870 

628 

Refined and Candy. 

1,467 

1,280 

1,703 

2,148 

Unrefined . 

7,018 

1,276 

20,161 

6,931 

Various Mixed in Bond. ... 


.... 



Molasses . 

1,328 

86 

4,008 

2,610 

Total Exports . 

10,078 

2,904 

26,742 

12,217 


Weights calculated to the nearest ton. 












































United Staten. 

(Wilktt i Ortv-J 


(Tons of 2,240 lbs.) 

1920. 

Tods. 

1919. 

Tons. 

Total Reoeipts January Ist to August 26th .... 

2,361,558 

.. 2,075,468 

Udireries „ ,, .... 

2,359,534 

.. 2,071,468 

Ifeltings by Refiners „ „ .... 

1,993,735 

.. 2,014,000 

Exports of Beflned „ „ .... 

325,000 

,, 310,000 

Importers* Stocks, August 25th . 

2,024 

4,000 

Total Stocks, August 25th. 

131,990 

72,968 


1919. 

1918. 

Total Consumption for tweWe months .. 

4.067,671 

.. 3,495,606 


Cuba. 


STATBBnENT OF EXPOKTS AND STOOKS OF SUOAB, 1917*1918, 
1918-1919, AND 1919-1920. 


(Tons of 2,240 lbs.) 

Exports. 

Stocks .. . 

191718 

Tons. 

. 2,301,372 

. 719,703 

191819. 

Tons. 

.. 2,467,149 . 
.. 1,024,139 . 

1919*20. 

Tons. 

. 2,988,988 
. 883,868 

Local Consumption. 

3,021,076 

. 68,700 

3,481,288 
60,000 . 

3,372,866 

66,700 

Receipts at Ports to July 31st 

. 3,089,77A 

.. 3,641,288 . 

. 3,428,666 

Bavana, July Slit, 1920. 


J. Guma.— L. 

Mbjru. 


United Kingdom. 


Statkmknt op Imfoutp, Expouts, and Consumption of Sugau for Eight Months 
■ND iNo August Slst, 1913, 1919, 1920. 




I &f PORTS. 


Exports (Foreign), 


1913. 

1919. 

1930. 

1913. 1019. 

1920. 


Tons. 

Tons. 

Tons. 

Tons. Tons. 

Tons. 

Roflned . 


.. 291,327 .. 

114,682 

624 .. 1,703 

.. 2,148 

Raw . 

. 745,680 

.. 828.340 .. 

837,703 

3,635 ..20,161 

.. 6,931 

Molasses. 


71.075 .. 

55,838 

321 .. 4,008 

. 2,610 


1,450,395 

1,190,742 

1,008,212 

3,580 26,872 

11,689 





UoMB Consumption. 




1913. 

1919. 

1930. 




Tons. 

Tons. 

Tons. 

Refined . 



.. 59.3,465 

.. 248,784 

136,596 

ReOned (in Bond) in the United Kingdom . 

.. 487,678 

.. 547,684 

532,242 

Raw . 



81,592 

.. 307,413 

149,993 

If Glasses. 



40,514 

30,433 

21,654 

Molasses, manufactured (in Bond) in United Kingdom 

34,224 

48,911 

52,457 


Total. 1,227,473 

it€$§ Bxporti of British Kofined . I0t395 

1,210,778 


1,081,225 

870 

1,080,355 


882,242 

528 

882,414 
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Sugar Market Report. 


Our last Eeport was dated 6th July, 1920. 

The price for Granulated, Crushed and White Pieces for domestic consumption remains 
officially unchanged at 1128. per cwt, and the retail price at la. 2d. per lb. As from to¬ 
day, the maximum at which “ free sugar** may be sold, which was reduced to 146s. per 
owt. on 12th July and further to 140s. on 9th August, is again reduced to 1208., witn a 
retail limit of Is. 3d. per lb. ; for manufacturing a reduction to 112s. is announced. On 
and after this date, by the instructions of the Food Controller, W. 1. Crystallized and 
Muscovados imported from the B. W. Indies and Demerara, may be sold retail without 
reference to, and in excess of, the authorised ration, at prices not exceeding those fixed for 
** free sugars’* liy the lioyal Commission. An increase in the weekly ration to 12oz8. 
per head has been in force since 9th August last. 

With a dtagging and reluctant maiket for free sugars,” holders have been willing 
to meet any small enquiry coming along, at prices substantially below the maximum. 

Last week there were sellers of American Granulated at 1358. and Mauritius crystals 
at 128s. per cwt. spot, duty paid, whilst W.I. Crystallized and Muscovados were nominal 
and practically unsaleable. It remains to be seen how prices will adjust themselves to 
to-day*B alterations. 

We have to record a further development of the decline in values which had already 
started when our last report was issued, the position in America being the chief contribu¬ 
ting factor. The present quotation of 10c. f.o.b., for Cuban Centrifugals shows a decline 
of 7 c. since that date. In face of the disappointing figures of consumption and the more 
hopeful new crop prospects, the U.S. market has realised the imprudence of the excited 
buying which took place a few mouths ago. Approaching arrivals of purchases from out¬ 
side sources increased the uneasiness and the desiie for liquidation. Speculative operators, 
as well as legitimate trade purchasers who had adopted the quite unusual course of 
contracting for private imports, have resold a considerable quantity of White .lavas to 
U.S. refiners, at prices based on a 96 per cent, centrifugal value. The attitude of the 
banks in restricting facilities for carrying all kinds of produce, only increases the embar¬ 
rassments of the moment. 

Messrs. Willbtt & Okay’s figures of consumption for January/June 1920, compare 
with the same period of the two preceding years as follows :— 

1920 1919 1918 

2.207,128 .... 2,120,609 .... 1,916,947 tons 

hut it is interesting to note that a reliable authority states that the consumption for 
January/July 1920 was 2,796,000 tons, against 2,788,000 tons in the previous year. 

The Java market shows a decline in the period under review, of about 10 guilders, to 
6lJ guilders for Whites ready, (equal to 80/9d. per cwt. f.o.b.) Some business has been 
done to European ports, hut prices show considerable irregularity. Generally speaking, 
parcels afloat nearing their destinations have commanded full prices, whilst lots for ship¬ 
ment have had to compete against offerings for resale by America. Beptember/October 
shipment to Meaiterranean poits is now quoted at about 87/6d. per cwt. c.i.f. It is 
improbable that the West will get much more from Java than has been already contracted, 
since Far Eastern markets are denuded by their sales to America, and Japan, China, 
India, etc. will probably be in a position to absorb not only the unsold balances of the 
current, but a large proportion of the next crop. 

A survey of the outlook at the present time fails to reveal any features which would 
justify the exportation of an upward movement such as that seen from this time last year 
onwards. Cuban Centrifugals to-day are 10c. as compared with 6}c. a year ago, and 
the two biggest consuming countries of the world, America and the U.K.,are secure in 
their supplies for some time to come. In Europe the following increases in production 
(1920/21) are predicted : Germany 370,000 tons, France 160,000 tons, Czecho-Slovakia 
2.50,000 tons, Belgium and Holland 160,000 tons. It is improbable that Germany will be 
able to contribute much to other countries, although the Government would favour export 
if the peijple would tolerate a continuance of the present meagre ration. After October, 
Gzocho-Slovakian sugars will be available for the Balkans and tbe Levant, thus relieving 
the call for Javas from those districts. The expectation of largely increased sowings in 
Europe for the 1921/22 campaign, and the general tendency the world over to aug^nent 
supplies, would seem likely to exercise a restraining influence upon speculative enterprise 
during the coming year. 

II. H. Hancock & Co. 

10 A 11, Mincing Lane, 

London, E.O. 3, 

9th Septomber, 1920. 
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9 ^ All communications to be addressed to **The International Sugar Journal/* 
2, St. Dunstan’s Hill, London, E.C.S. 

SV The Editors are not responsible for statements or opinions contained in articles 
which are signed, or the source of which is named. 

The Editors will be glad to consider any MSS. sent to them for Insertion in this 
Journal, and will endeavour to return the same if unsuitable; but they cannot under* 
take to be responsible for them unless a stamped addressed envelope is enclosed. 


Notes and Comments. 

The Susar Situation. 

The position in the sugar market the last few months has been an extra¬ 
ordinary one in many respects. Encouraged by the undeniable fact that there 
was a shortage of sugar in the world, speculators during the first half of this year 
were scrambling for the available supplies, regardless of price, in the firm belief 
that they would be able to unload them on a sugar-starved population at remun¬ 
erative prices. America led the speculative van, and in May last America was the 
dearest market in the world for sugar, attracting lots from all over the globe 
which otherwise might have been consumed elsewhere. But the speculators, 
while right about the consuming capacity of the world at large, proved over- 
sanguine about its purchasing capacity. They did not take sufficient account of the 
probably large numbers of the population who while wanting sugar, could not, or 
would not, afford to pay an excessive price for it. In particular, they misjudged 
the equanimity of the American public to go on paying prices running up to 36 
cents per lb. Thislatter large body of consumers has revolted and reduced its con¬ 
sumption considerably. The result is that stocks of sugar bought at top prices 
have accumulated in America—stocks acquired not only from Cuba and the usual 
American sources, but large parcels attracted to New York from the Ear East. 

The tightness of money in the States was also against the speculators, as it 
made it difficult for them to hold on to stocks. The crisis came when shipments 
of sugars from all parts of the world came to be offered in New York. This was 
too much for the speculative market, and prices began to fall, till New York,from 
being the dearest market in May, ended by becoming the cheapest in August. 
One curious result was that the Far East, which earlier in the year had sold 
sugars to New York at high prices, started to buy back at a much lower rate. 
Europe also has been taking advantage of the lower prices to buy further supplies, 
and has secured some lots at about 11 to 12 cents c. & f., New York. Acco^^ing 
to Lamborn, about 50,000 tons of Java sugar are believed to have been re-sold 
either to Europe or to the Ear East. 

In the United States the domestic supply has been for some weeks in a state 
of suspended animation. The distributing trade was caught with large stocks of 
eugar at the earlier high prices, and these have to be unloaded on the consumer, 
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who, however, is buying as little as possible at that price. Gradually, however, 
these stocks will get es^austed and be replenished by sugar at a cheaper rate, 
when, of course, retail prices will fall, and consumption will respond by increas* 
ing. How many more weeks this adjustment will require appears to be the chief 
speculation in American distributing circles. Meanwhile the earlier expectations 
of a bumper consumption this year in theU.S.A. are irretrievably disappointed; 
Mr. Lowry, in the Federal Reporter^ expresses the belief that the 1920 consumption 
cannot nowvery well exceed the 1919 figures, which were 4,360,000 long tons, while 
he estimates that the available supplies will be 4,925,453 tons (3,384,273 tons 
actual for the first eight months, and an estimate of 1,541,180 tons for the 
final four months). It is evident then that there will be a surplus left over at the 
end of the year to carry into the new crop. But the precise amount must depend 
on the consumption in the States the final three mouths of the year and on the 
extent to which other countries buy up the accumulations of sugar held by New 
York and other dealers. By now the worst of the demoralization of the markets 
appears to be over, and prices may harden a bit ere coming to rest at a level where 
prices and supply will meet the mood of the consumer. Whatever happens, we 
ought never again to return to the abnormal prices of the summer of 1920, unless, 
indeed, some unlikely catastrophe visited the Cuban sugar industry and reduced 
the crop by millions. The European beet crop promises well. According to 
Willett & Gray, it will reach 3,870,000 tons, as compared with 2,676,049 tons last 
year. But as those statisticians put the German crop at 1,300,000 tons, instead 
of the more generally credited 1,100,000 tons, it seems hardly likely that the 
above estimate will be reached. Our Continental correspondent in our June 
issue put the crop at 3,630,000 tons, and allowing for some increase, which the 
favourable weather has produced, it seems more likely that the total will be round 
3,700,000 tons. Anyhow, there is a welcome increase in the European sugar 
supply, which will go some way to lighten the stringency, and promises well for 
next year. _ 

The Position in the United Kingdom. 

In the United Kingdom, where supplies and prices are controlled, there has 
been no marked change of late, save that a larger ration has been allowed, as we 
reported last month, and yellow sugars have been placed on the free list, subject 
only to the condition that they are not retailed at a higher price than that for 
“Licenced free sugar*’ (Is. 3d. per lb.). But white sugars remain at the price, 
retail, of Is. 2d. per lb., and one fails to see how the price can be reduced to any 
marked extent till the Eoyal Commission have disposed of their stocks bought in 
the summer at a comparatively high price. It was the misfortune of the Eoyal 
Commission that they had to buy up the Mauritius crop at a time when sugar was 
fetching £130 per ton in the United States. Hence at the time the price of £90 
per ton was no excessive one. Unfortunately, the purchase represented 200,000 
tons, or say ten weeks* consumption. We shall probably hear a lot the coming 
autumn from politician critics of the Government about this purchase. We shall 
be told that the Government are keeping up prices unnecessarily in order to avoid 
losses on their ill-advised purchases. Doubtless they are keeping up prices; but 
that is only half the story. It is probably the case, as Sir B. Park Lyle has 
pointed out, that by buying this Mauritius sugar when we did and so placing our** 
selves in an independent position, we deprived the American speculators of an 
avenue down which to dispose of their excess sugar holdings and so contributed tp 
the slump in prices which now makes the Boyal Commission purchases look so 
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expensiTe. Had ve not bought the Mauritius crop, we should have had to seek i 
elsewhere for this quantity of sugar, and it goes without saying that a purchase of 
that dimensions in Amerioau markets would not hare caused a slump, but rather 
have maintained prices at a high level. But we don’t suppose the critics will 
trouble to consider this point. 

We notice that the irrepressible Mr. Cairns has.been lately telling an Aberdeen 
audience that he had had an offer of 30,000 tons of Austrian sugar at a price 
which would allow him to retail it at a profit at 6jjd. per lb. We take leave to 
doubt whether the Austrian (or rather Czecho-Slovakian, as we suppose it is) sugar 
manufacturers would be disposed to part with their sugar at so low a figure, seeing 
that they can probably sell all they can produce at more profitable prices in 
France, the Near East, and elsewhere. But even if the incidence of the monetary 
exchange does allow such a transaction, it only means about ten days* ration for 
this country. Doubtless the Boyal Commission can and does pick up like parcels 
cheaply, but their task has been something bigger than hunting for small bargains. 
As a seemingly well-informed correspondent pointed out in the Times^ the Boyal 
Commission has all along had the difficult duty of supplying the three ports of 
London, Liverpool, and Glasgow with 20,000 tons of raw sugar per week, and to 
ensure that they will be provided with a constant supply, not less than 60,000 
tons must always be afloat and ready for distribution, and as these 60,000 tons 
must bo paid for before shipment, an immediate outlay of well-nigh £5.000,000 
sterling is required, which sum must be constantly in use that 60,000 tons may 
always be available. It is generally agreed that in present circumstances opera¬ 
tions of such magnitude can only be undertaken by a Government Department. 

Apart from that, one can gauge the likelihood of sugar being saleable at 6id. 
per lb. when, as pointed out by the Boyal Commission, the cost of transferring 
sugar from say America to the retailer’s shop in the United Kingdom, including 
the duty of 2|d. and the retailer’s profit, is at least 6d. per lb. After that there is 
not much left with which to buy the sugar itself ! 

Cuba’s Independence. 

There was a time when the Cuban sugar industry, for lack of capital and 
warehouses, lived so to speak from band to mouth, and had to sell her sugar to 
the refiners at the latter’s price and convenience. But the situation has changrd 
completely, and now the Cuban holders of sugar have sufficient funds to enable 
them to choose their own time for selling if not quite their own price. It might 
have been supposed that the recent slump in sugar prices and the disclosure of a 
probable surplus of sugar on the eve of the new Cuban crop, would force the 
Cuban holders to sell out their balance at a lower price. But as Himely reports, 
the majority of the sugar left unsold in that island is held by the Committee of 
Mill Owners and Colonos which was appointed to control the price of sugar, and 
they stick to the belief that the p^^ition of sugar will show up more and more 
strongly as the season advances, and consequently are holding very firmly to their 
remaining stocks. As new crop Cubas are reported to have been sold at prices 
equal to if not better than those for old crop sugars, it will not be surprising if 
the latter are carried over into the new crop. The general attitude of the Cuban 
holders is that the fall in prices is only temporary, and they count on buyers later 
on having t'> pay much higher prices. Whether they are right in their surmise 
remains to be seeu^ but it is clear that there is a strong combination in Cuba 
working to keep up prices, though for obvious reasons some of the Americiin 
properties on the island are not being encouraged from home quarters to lake up 
this line. 
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Strike Epidemics. 

It is an unfortunate feature of world industry at the present day that efforts 
to overtake the arrears itito which the war has thrown the whole world, are 
being more or less seriously thwarted by dissatisfaction amongst the workers, which 
leads in many cases to strikes and such like delays. At home in the United 
Kingdom one industry after another is passing through a sea of troubles in which 
periodically repeated demands for wage increases are being made to the employers 
either direct, or through the Government where the latter has some control over 
the industry.* No one grudges the workers adequate remuneration for their work, 
but the deciding factor resolves itself more and more into the question whether 
the workers are prepared to give a good day’s work for a good day’s pay, or are 
merely intent on demanding yet higher wages while doing less work than ever. 
The only satisfactory solution must be in an arrangement of wages which, while 
ensuring the worker a reasonable minimum to live on, must decide his total pay 
by the results he produces. A serious coal strike has been threatened in the 
United Kingdom for some weeks past, in which an unconditional demand for 
more pay on the part of the men has been turned b}*^ the Government along 
lines wherein the increase will depend on tlie amount of coal the men produce 
above a certain datum line of output. This scheme the men’s leaders have 
relnctantl}" agreed to place before the men and ballot on. At the moment of 
writing we do not know the result, but it is sincerely to be hoped that this new 
principle of payment by results may he given a trial h}^ the coal miners, since, if 
it is successful, it may open the way to an extension in other commanding 
industries at home, and lead to a much needed increase in prodnetion. 

We have mentioned the coal strike because it is a key industry, and on it 
depend the engineering and other industries which, inter alia, provide the sugar 
industry abroad with their plant and equipment. There is no question hut that 
the industrial troubles of the last two years have greatly impeded the resumption 
by British engineers of their accustomed part in the provision for abroad of sugar 
factory plant, and serious delay has been inevitable. The strike a year ago of the 
iron moulders, which lasted for mouths, affected English, though not Scotch, 
engineers to a seiious extent. But any prolonged coal strike coming at this stage 
would be disastrous in the extreme, so it is greatly to be hoped that tlio saner 
elements amongst the miners will assert themselves snfiBciently to prevent any 
catastrophe such a stoppage of coal supplies would spell for the country at large. 

Apart from home troubles, it is evident that all over the world there is a spirit 
of unrest amongst workers which will only end in a more or less extensive 
amelioration of their lot, and as a consequence a proportionately extensive 
addition to the cost of producing anything, whether sugar or any other indispen¬ 
sable commodity. It is clear to most observers that the low prices which sugar 
fetched before the war are gone for ever. Java, which was perhaps the example 
par excellence of sugar produced on a large scale by means of cheap labour, has 
now got her labour troubles too. Both factory and plantation workers are 
reported to be in a state of continuous dissatisfaction with their wages and treat¬ 
ment, and are giving in return unsatisfactory service. The result may well be 
the discouragement of the producer, and a temporary reduction in the sugar 
acreage. But nothing will be gained by any permanent withdrawal from industry 
on the part of employers; the economic situation will have to be faced and a 

We may explain here that an unauthorized strike (men coming out in defiance of their 
isaders) in a section of tlie printing trade was responsible for delay m the publication of our 
September issue, which reached our readers some ten days late. 
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mfdm vivmdi worked for that will satisfy both the employers and the employed*. 
The industrial world has been badly shaken up by the recent war; it will ultimately 
again come to a state of comparative equilibrium, but clearly not at the pre-war 
position. For good or evil a new level will have to be struck. Wo can only 
express the hope that the good sense of the leaders of industry will result in such 
a good understanding being ultimately arrived at, that each party will have an 
inducement to give of its best to the work it is interested in. 

Labour in the Fijian Islands. 

Following the example set by British Guiana, it would appear that the 
Fijian Government are taking steps towards the renewal of the immigration 
of Indian coolies, to which Fiji owes her sugar industry, but which has practically 
ceased during the lust few years. Fiji is a typical Crown Colony, and consists of 
two large islands, Viti Levu andVanua Levu, 4600 and 3600 square miles in 
extent respectivelyS and two or three hundred smaller ones; but, being remote 
from the main trade routes of the world, we hear comparatively little about it, 
excepting in the periodic Colonial Office reports. Its claims, however, to closer 
study are of a high order at the present time. The Islands appear to be ideal for 
colonization, and, with a slight improvement in certain respects, there is room for 
a great extension in the production of raw products. Sugar cane, bananas, coco¬ 
nuts and rubber are rapidly becoming staples for export, and rice and maize are 
increasingl}’^ grown, while one of the larger of the minor islands, Taveuni, has 
established a promising cattle industry. Trade, in both imports and expoi^ts, is 
naturally with Australia and Now Zealand. The sugar industry is by far the 
most important. This is largely due to the enterprise of the Colonial Sugar 
Refining Company, which commenced operations in the Colony in 1880; already 
ill 1883 over 6000 tons of sugar were exported, and the amount rose steadily, 
until in 1000 it had reached the respectable total of 80,000, But although this 
figuie has on occasion been exceeded (in one year 120,000 wore exported), there 
would appear at present to be no great prospect of further extension because of 
shoitage of suitable labour. The future of the Colony is closely bound up with 
increase of labour and improved shipping facilities. The population at present is 
made up of 4500 Europeans, 90,000 Fijians (who for various reasons are unsatis¬ 
factory as labour), 00,000 Indians, 2600 Polynesians, and 3500 half castes. The 
backbone of the labour on the sugar estates is the Indian element. 

When Dr. Ltjnan and his colleagues presented the case for the resumption of 
the immigration of Indian Coolies into British Guiana, to the Colonization Com¬ 
mittee at Delhi in February last, the opportunity was taken by the Fijian 
Government also to approach that body. This was done by an unofficial com¬ 
mittee consisting of the Bishop of Polynesia, selected by the planters because of 
his wide knowledge of the islands and general sympathy with both the natives 
and the Indian immigrants, and the Hou. Mr. Rankine, who personally repre¬ 
sented the Governor of the Islands. In the report that we have received it is 
emphasized that the meeting was purely preliminary and informal, and these two 
gentlemen were unable to offer the cut and dried scheme or to give the guaran¬ 
tees which the British Guiana delegates were empowered to do, but the way to an 
understanding has been opened, and it is to be hoped that the ultimate results of 
this first step will be a resumption of Indian immigration into the Pacific, on 
which the future prosperity of the Fijian Colony so largely depends. They have 
the advantage of an excellent climate, and a singular freedom from the m^adies 
which have proved so fatal to Asiatic colonists in the past; there appears to be a 
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complete absence of the regrettable racial animosity which is retarding the labour 
immigration in other places; the wages are good and cost of living small; and 
while every inducement is offered for Indians to settle permanently in the Colony, 
by land acquisition or otherwise, there is nothing to prevent them from returning 
to India with their accumulated savings if they desire to do so. The Islands would 
indeed appear to be a coolies* paradise, and we shall be interested to see what 
further steps are taken in the matter in the near future. 

The Kelham Beet Sugar Scheme. 

The Directors of Home Grown Sugar, Ltd., ai-e now inviting farmers in 
Nottinghamshire and Lincolnshire to reserve land and prepare it this Autumn for 
the first crop of sugar beet for the Kelham Factory in 1921. The price offered is 
£4 per ton of topped beet (tare deducted) delivered at the factory. Already a pre¬ 
liminary list of growers has l)een secured which includes aome of the most 
prominent and successful farmers in Nottinghamshire and Lincolnshire, and there 
seems every indication that the first crop of 3000 acres for the factory next year 
will be secured. In order that growers may have the benefit of the best practical 
experience available, the Company has obtained the services, as manager of its 
Contracts Department, of Captain J. H. Mowbray, till lately contracts manager 
to the Dominion Sugar Co., Ontario, Canada, whose three factories deal with the 
produce of some 30,000 acres annually. 

Captain Mowbray will be responsible for the organization of the supply and 
its delivery to the factory, and the sale and distribution of the by-products to the 
growers. Apart from the supplies of beet to be grown by farmers, a large acreage 
will also be grown upon the Kelham Estate under the control and supervision of 
Mr. Sydney Colyer, the estate manager. Seed of the most reliable type has been 
bought from the leading seed-producing stations in France and Holland, and a 
preliminary supply of lifting machines of an approved type is being secured for 
demonstration purposes. 

It may be added that now the Kelham project has been taken over by Home 
Grown Sugar, Ltd., an offshoot of the British Sugar Beet Growers* Society, Ltd., 
the latter society is being re-organized to be moie particularly a society of sugar 
beet growers all over the country, and to investigate and assist any sound new 
schemes which may be formulated for the establishment of the industry, although 
the society consider such a policy cannot be actively pressed forward until the 
Kelham scheme has proved by experience that commercial success is possible. 

Mauritian Investments Abroad. 

A correspondent of the Times Trade Sup'plement gives some account of the 
measures being taken by the Mauritius sugar interests to organize the financing 
of their sugar sales to the Eoyal Commission and the advantageous investment of 
the proceeds. As was the case last year, it has been found impossible for the 
Mauritius banks to absorb the large sum of money due to the planters from the 
Eoyal Commission, and much of that money has been lying to their credit in 
London banks. 

The Syndicate (states this correspondent) which was formed last year for 
disposing of the whole of the sugar output of Mauritius has been strengthened 
recently by the addition of the several plantation companies which hitherto had stood 
aside. At present the Syndicate will only act as the representative of the planters 
in their dealings with the London Sugar Commission. Proposals have, however, 


^Viti Leva is thus somewhat larger than Jamaica (4300 sq. miles). 
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been mooted for sales to other parties, to be transacted undet its control, and it is 
possible that in due course purchases of machinery and of food supplies for the' 
estates will also come under its supervision, thus eliminating various commissions 
now paid to a number of intermediaries. A considerable amount of surplus capital 
belonging to the planters will be available in the course of the next few months 
for investment abroad. At present the tendency is to develop trade and financial 
relations with South Africa, particularly with Natal. One leading merchant from 
Port Louis has transferred his head office to Durban, and two other Mauritian 
firms have opened branches in that town. Several prominent planters are now 
visiting South Africa with a view to the purchase of estates and farms there, and 
Mr. Henri Bobeut, the statistician of the Mauritius Department of Agricul¬ 
ture, and lately Food Controller of the island, is also travelling in the Union, 
having been charged with a special mission on behalf of the planting community. 
Mauritian capitalists are also turning their attention to Uganda, Nyasaland, and 
Kenya (British East Africa), and investigations have been begun with a view to 
the purchase of large estates in the latter colony. 


The Royal Commission on the Sugar Supply. 

Sundry Announcements. 

The Ministry of Food issued tho following announcement on September 16th 
last: — 

The attention of the Boyal Commission on the Sugar Supply has been drawn 
to sundry notices in the press in regard to the probable course of sugar prices. 
In one case it has been stated that a retail price of 5d. per lb. might be reached at 
an early date. In another case it has been asserted that the effect of the recent 
fall of prices in America cannot be felt in this country for some months “ owing 
to the purchases of tj^e Sugar Commission at the high rates prevailing until 
recently.” 

The Commission desires to state that for such suggestions there is no justifi¬ 
cation whatever. It is quite true that there has recently been a substantial fall 
in the prices of sugar in the American market, which may be said to be the 
governing market for a world-price of sugar. But the level to which prices have 
fallen is even now higher than tho price of Is. 2d. per lb. at which Commission 
sugar is being sold in this country. The present f.o.b, price in New York of 
American granulated is about 13 cents per lb. (9d. at present rate of exchange), 
and at that price such sugar could not be sold here at Is. 2d. per lb. retail to cover 
costs, duty, and reasonable trade profits, except under specially favourable con¬ 
ditions. The absurdity of talking of a retail price of 5d. per lb. is manifest when 
it is stated that the duty on white sugar is d. per lb.; the cost of bringing sugar 
from, say America, freight, insurance, landing charges, etc,, is |d. per lb., and 
that it requires at least l}d. per lb., and often more, to cover the cost of carriage 
from the docks to the retailer’s shop, and a reasonable profit to the latter. These 
items together amount at the lowest to 5d. per lb., and would leave nothing where¬ 
with to purchase the sugar itself. 

As regards the influence of the Commission’s purchases on prices in this 
country, it may be pointed out that from the first the Commission has never 
regulated its selling prices in immediate correspondence with its own costs; and 
that for some time past it has been fixing lor each four-weekly period a selling 
price to manufacturers, equivalent as nearly as may be to the contemporary 
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world’s prioe of sugar as detennined hj the prices in the American market. Thus 
during the current four weekly period, beginning on Sept. 6, the price to manu« 
lacturers of white sugar is 112s. per cwt., which is practically the equivalent of 
Is. 2d. per lb. retail for grocery sugar, after allowing for the extra cost of 
distribution in the case of this latter sugar. As a matter of fact the Commission 
has, for a long time past, been supplying the people of this country with sugar at 
prices very considerably less than those at which the sugar could be replaced. 
Throughout the past eight months of inflated and fluctuating pnces in America, 
sugar has been sold here at uniform prices, always well below what it would have 
cost at the time to buy, and is still so being sold, nothwithstanding the recent 
slump in the American market. This surely provides a suifloient answer to the 
suggestion that the high cost of the Commission’s purchases is depriving this 
country of the benefit of the fall in prices. 

The revised sugar prices for Period^ Ifth Odoher to 30th Octobery 1920y as fixed 
by the Boyal Commission, are:— 


Class. ^ 

For Grocery Purposes. 

White Vouchers Onlv. 

For Manupacturino 
Purposes 

AND Ships’ Stores 
ColouredV oucheus 

Castor, Icitig, Pulverized 

Wholesale per ewt. 
Discoimt ri per cent, 
to direct buyers. 
1188. 

Approved 

retail 

price per 11). 

Is. 2|d. 

Wholesale per cwt. 
Discount 11 per cent, 
to direct buyers. 

., 1188. 

Cubes, Loaf Sugar.. .. .. 

lies. 

Is. 2^(1. 

.. 1168. 

Granulated, Crystals, Crushed 
and Chips, Dry White Sugar, 
White Pieces (moist) . 

1128. 

Is. 2d. 

1128. 

W. I. Grocery Crystallized 
Yellow Crystals, W. I. Mus¬ 
covado (moist), Pieces (other 

Free of Voucher 

Free of Bation 

Free of Voucher 


than White W. I. Grocery 

Syrups) .Price must not exceed that fixed for Licenced Free Sugar 


4. Jellies, Knots, liumps, and ^ 

other Low Grade sugar to be 

sold only to manufacturers ., — — ., Uncontrolled 


The wholesale prices quoted are those at which sugar will be supplied to direct 
purchasers by the Commissiou or by refiners. 

Wholesale dealers through whose bands sugar passes are entitled to the 
authorized margin of profit on the net cost and to charge the actual cost of carriage. 
In addition certain other charges are allowed for handling and storing; and for 
breaking bulk where the quantity to be delivered is less than that contained in the 
original package. 

Licenced “ Free ” Sugar ,—The maximum “ reasonable ” price for all licenced 
“ free ” sugar from 4th October until 30th October, 1920, has been fixed at: — 


Wholesale per cwt. 
Discount per cent. 

120s. 


Betail per lb. for 
Domestic Preserving 
only. 

Is. 3d. 


The Rumanian sugar industry has not been able to supply the demands of Rumania 
during the past year; indeed, so little was produced that sugar has become a luxury. 
The majority of the factories engaged in the making of sugar from beetroot were destroyed 
by the Germans on the evacuation, and have not yet been put into working order. 
Machinery is lacking and roots were not cultivated in sufficient quantity by the peasants, 
even had the factories been able to take the supplies, llie reconstruction of Uiis industiy 
is in the hands of a powerful Belgian group, and there is every probability that during 
the coming year it will be placed upon a more satisfactory basts. 
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On BuhstituteB far pen manure,-^li^o excuse is offered for the frequent refers 
enoe in those notes to various expedients for the improvement of the soil in sugar 
plantations. When all is said and done the great object in the industry is to 
increase the yield of sugar per aore» and, with the intensive work done in recent 
years in factory control and the prevention of all avoidable losses in manufacture, 
this object will probably bo found to be much more easily accomplished by 
renewed attention in the fields than by further refinements in factory practice; the 
limits of improvement in the latter are being rapidly reached, while there are 
admittedly many lines of work on the plantations which have not yet been tackled 
in a thorough manner. Forcing the ground to produce more cane per acre ii9, to 
the writer’s mind, the line of least resistance at the present time. 

When we consider the vast areas in the tropics where the sugarcane is grown, 
with their differences in soil and climate, it is obvious that the urgency of im¬ 
proved field work will greatly vary; in some places deep rich layers are available 
which it may take years to exhaust; and the remarks in this note need not con¬ 
cern the happy owners of such estates, beyond a word of caution that the 
inevitable years of declining fertility should be delayed as long as possible. But 
in most places the yield is not what it should be; there may be plenty of plant 
food in the soil, but, because of some factor in its physical condition, this may not 
be readily available for the cane plants; in a great many oases there is an ominous 
threat that the laud is becoming exhausted, and that the seven fat years are about 
to be succeeded by the lean ones. In such cases the need is urgent, and it may be 
mildly pointed out that, if in the past more careful attention had been paid to the 
cultivation, the remedy would have proved far more effectual and less costly. 

One great difference between the current application of highly concentrated 
artificial manures and the more slowly acting and more troublesome bulky ones is 
that the fonner act rapidly, are soon exhausted, aiul require constant renewal, 
while the latter last for quite a number of years before their effect is lost. 
Careful cultivation, with the addition of reasoned proportions of the various salts 
needed by the plant in its growth, will do much to keep the land fertile and allow 
good crops to bo taken off for a long time, but, as our knowledge of soil biology 
becomes more of an exact science, we soo that much of the expensive application 
of artificials' can be cheapened by more fully employing the natural agencies at 
work which, with careful fostering, will answer the same purpose, and at the same 
time put a stop to the continual deterioration of all lands relying solely on chemi¬ 
cal manures. Nothing in this world can equal the fertility of virgin soil, but that 
condition has not been reached by any system of manuring, but solely by natural 
agencies, and, be it noted, concurrently with the growth of enormous crops of 
trees. Long before the discovery, from the chemical analysis of plant tissues,that 
it was possible to supply the substances taken from the soil by the addition of 
certain salts containing the substances in au “available” form, pen manure was 
known to be a necessity to a successful cropping. And now that artificials have 
bad a long innings, and have greatly improved the mass of the crops obtained, 
we are beginning to see that the limits of increase in this direction are being 
reached, and afO turning again to the bulky manures, whose value has been per¬ 
haps rather eclipsed. 

What we now want is not only greater yields but the maintenance of fertility, 
and for this the concentrated chemical manures are not altogether adapted. And 
by fertility we do not only mean the presence in the soil of plant food, but the 
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physical condition and conservation of moisture which alone will render these 
available to the plant. While artificial manures supply the actual food for the 
crops grown, too little account has sometimes been taken of the adventitious aids 
to fertility afforded by the unseen bacterial flora. Pen manure, as has so often 
been demonstrated, is an excellent food both for the crops and their helpers in the 
soil; but this is not always available, and we must not fold our hands in ac¬ 
quiescence, or lose sight of the necessity of trying to find a substitute. When all 
^e labour in the plantations was done b}’' men and cattle, large herds were kept 
and carefully tended, and many estates were well supplied with cattle manure for 
all or for most of their fields. But with the increasing introduction of steam and 
motor implements, and the taking up of fresh lands where cattle do not exist, this 
stage is rapidly passing away, and there are at the present day few sugar estates 
which have enough pen manure to go round. 

The sugar planter is sometimes rather limited in hie outlook, and has rightly 
or wrongly taken little pains to study other tropical crops, but much can be learnt 
from a study of these, especially in the treatment of the soil. In the following 
notes a broad view is taken, and the most various crops and conditions are laid 
Mnder contribution, in the hope that while much will be inapplicable to specific 
estates, some method or substance will in others be found useful. A somewhat 
detailed list of bulky additions to the soil is given, all of which have been met 
with by the writer in his tropical work. The use of oil calce may be briefly 
mentioned, although it does not belong to the series; it is largely used in sugar 
cane work, but in many places apparently has not been sufficiently appreciated ; 
it is rich in plant food (equalling, say, 6-7 per cent, nitrogen and 10 per cent, 
bone meal), and has the great advantage of only slowly giving up its plant food; 
it is, however, sufficiently rapid in its action to be available during the life of the 
cane crop, if sufficient moisture is forthcoming; if there is no rain or irrigation 
water, it just remains inactive, losing littje of its value until the rains come; the 
consideration of the value for sugar estates of oil cake, which occupies a half-way 
position between artificial and pen manure, may be conveniently held over to 
another occasion. So the green manuring^ which has obtained a great vogue in 
many sugar-growing countries; it comes better into line with the bulky manures, 
but is a large subject in itself, and will not be mentioned further here. The addition 
of decaying vegetable matter from weed pita has been dealt with in a previous note' 
and although of great importance, need not detain us. The following apparently 
unpromising substances will, however, receive attention; — Top soil from jungle, the 
waste earth under scrub, earth from grass land, bnrnt earth, tank silt, and various 
other earths. All of them are used in tropical agriculture with the most beneficial 
results .as to soil fertility in different crops, and it may be well for sugar planters 
to turn their serious attention to the possibilities of also utilizing them on their 
plantations. Many will, it is certain, at once scout the idea of adding soil to the 
sugar lands as too costly, but a careful calculator has estimated that in this 
respect they have nothing to fear from a comparison with pen manure, and also 
that some of them are superior to this substance both in immediate and long- 
continued effect. Much will, of course, depend on the distance of carriage, but it 
may be noted in passing that the addition of soil to cultivated land in poor 
physical condition has been shown to render all subsequent ojibrations much 
simpler, whether in tilling, weeding, or cultivating. 

The top Boil from high jungle ,—This has been found to be of the greatest use 
in maintaining the fertility of the soil on coffee estates. In a series of careful 
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chemical analyaes it haa been found to be equal to pen manure in plant food, and 
where available it is extraordinarily easy to dart and spread* Most, planters will 
of course say that it is out of the question because they have no trees on their 
estates; but this adds point to the argument recently advanced in this journal 
in favour of tree-planting on all waste land in sugar cane estates,‘ as is being 
persistently done in the Hawaiian plantations. Not only is this top soil valuable 
because of the plant food contained, but its residual action on conservation of mois¬ 
ture is one of its main features.. Lightly worked into the soil it enhances the 
physical condition in a marked degree, feeds the beneficent bacteria and keeps 
them and the cane plants cool and thriving during the spells of drought. Yoslcxbb 
estimated that in samples of good top soil from high forest which he analysed 
three tons were equal in plant food to two of good European stable manure, 
and the general cost of application was found to be only half as great. 

Earth under acruh jungle, —This substance was found by the writer to be of 
excellent value as a top dressing to alkaline lands in India. He was led to the 
idea of using it by a discovery us to the value of the soil under Lautana scrub on 
a pepper farm, and a temporary cessation in the carting of tank silt because o| 
excessive rain was thus made good. The immediate result was that the cultir/;^ 
Tutors around who had been keenly interested in the experiment carted some 8,000 
loads on to their own land, and they thus not only enriched these but cleared a 
good space of this troublesome growth. They afterwards claimed that on poor 
land thus treated they doubled their crops, whereas when they applied it to good 
lands it made no appreciable difierence in the yield. The cost, as the land was 
near the farm, worked out at from IJd. to 2d. per cart load, and the effect was 
noticeable for several years. The nitrogen content was indeed small, but the 
presence of organic matter in the roots and vegetable debris, together with the 
excellent condition of the carted soil, all told in its favour. Similar results were 
obtained, as has been noted above, from the application of Lantana earth to 
another crop on ordinary but worn out pepper land, and it is fair to assume that 
the upper layers of any laud under scrub jungle under a fairly good cover would 
be equally useful. 

Earth from grass land. —This is usually comparatively rich in nitrogen, and 
it is well known that excellent crops can be obtained by merely digging it up and 
inverting the sods (as in the case of potatoes by the writer); it is full of vegetable 
matter in the shape of decaying roots and stems, and there must be few estates 
which cannot easily lay their hands on a supply. The experiment is then well 
worth trying, especially so if it is decided to improve the fodder crop by sowing 
some sort of millet, a crop which is content with the minimum of soil nutriment 
and a modicum of rain during its short period of growth. 

Burnt earth, —This is recognised as a valuable means of improving the 
character of the soil, and is used for widely different crops. A convenient method 
of application of small quantities is sometimes met with when the burnt earth is 
scattered mixed with artificial manure. One of its chief features is its retentive 
power of moisture, and here again it simulates pen manui'e in its action. It is 
in its way rather troublesome to prepare, but this has not deterred the natives 
from frequently employing it. Its effect on the physical condition of the soil is 
always very marked. 

Tank silt, —This is commonly used by the native cultivators throughout the 
Madras Presidency. They apply it to all sorts of land, and are sometimes willing 
to cart it for as many as twenty miles. It is usually obtained when no other 
- X j.Aj./j9J0, pp. 181-8. ^ 
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agrioaltural w^rk » beii^g oarried out, and il tko touroo io modmitely amt, tho 
cost is small* It relieyes alkalinity, onrielies the soil, and lendeve it drought 
resistant; in large quantities (500-600 oa^ loads per acre) it pennanently improyes 
the land, and of oourse in tank or pond country it is a yery economical practice 
because it deepens the water-holding holes and causes the supply to last longer. 

Besides these substances there are mrimts earths which are added to the land 
in the off seasons. Most of these are reteutiye of moisture, and some are dis¬ 
tinctly hygroscopic, keeping the roots cool and fresh when all other surface roots 
are dried up; the effect noted in some oases on the plants growing is yery marked, 
and this action is worth bearing in mind. 0. A. B. 


The Growth of the Sugar Cane.' 

By O. A. BABBXR, OI.X.. Bo.X>.. T.LB. 


X. OONCLtTSIOW. 

In the preceding articles of this series, various aspects of the growth of the 
sugar cane plant have been passed under review. We have traced the manner in 
#hich the seed germinates and forms the young seedling cane and have shown how 
the planted out set renews the growth of the parent plant, and in both cases we 
have noted the steps by which the mature bunch of canes is foimed. We have 
dealt with the manner in which this plant, debarred by the absence of a cambial 
ring fiom increasing in thickness in a normal manner, builds up the cane thickness 
appropriate to the variety ; and the two stages of growth common to all grasses 
have been discussed, whereby a foundation is first laid undergpround, consisting of 
an intricate network of stems, and when this is completed the end of each shoot thus 
formed is pushed into the air as a solid cane, often teiminating in an infiorescence 
or arrow which puts a stop to its further elongation. Consideiable attention is 
paid to the first, underground stage of giowth, for this has apparently been neg¬ 
lected by foimer observers, and we have shown by means of dissections and 
diagrams that the branching system of the cane lends itself to expression by a 
simple formula, and that such formula, consisting of many terms in the wild species 
of Saccharum, gradually decrease in length as we pass through the various groups of 
indigenous Indian canes until, in the ordinary canes of tropical countries, the formula 
is very short and the intricacy of branching is reduced to a minimum. In a mature 
plant, it has been shown, not only that the individual canes are branches of various 
orders, arising in a regular mauiter after and from one to another, but also that the 
branches or canes of different orders have very definite characters by which we can 
at a glance distinguish them from one another. In i ate or early development, length 
and thickness of joint, rapidity of growth, ultimate sugar content and other 
characters, the canes of a plant often differ among themselves more than do the 
canes of different plants or, indeed, varieties; and this accounts for the well 
known fact that the cane crop arriving at the mill, even from a uniform field of 
one variety, often appears to be a very miscellaneous assortment in respect of these 
characters. We have concluded that it is idle to expect complete equality in such 
a case, as even in the same plant at crop time some of the canes will be over-ripe, 
others at their optimum, and yet others as yet uumatured. And we have pointed 
out that a good deal of work has still to be done before a scientific knowledge can 
be obtained of tbe correct time at which each variety should be cut, so as to obtain 
the maximum of sugar from it in the factory. 

1 The previous aiticles of this Series appeared in our issues of October, November, ZHjcember. 
1C19, Febmary, April, June, July, August, and September, 1930. 
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Th« ^ ^ abm ground—leaf, stem and leaf sheath—have hem 
studied ae to their growth and the eurious faot has been noted that no two of these 
parts are found to be growing in length at the same time, suggesting that only a 
oertain amount of growing energy is aTailable and that this is switched on to the 
different organs iti succession. The leaf elongates £rst, and not until it has reached 
its full length does the leaf sheath extend itself, and this sequence is followed by 
the stem which only commences to grow in length when the leaf sheath has fully 
developed. The length and thickness of the mature oane have })een studied in 
different varieties and the effect of external conditions, especially on the latter has 
been noted; lastly, the whole question of tillering has been dealt with and the 
results of previous studies on this subject have been summarized. The factors 
which influence growth in all these directions, which play such a considerable part 
in the tonnage of canes at harvest, have been analysed, in the hope that by their 
knowledge the way may be cleared for studies in increased output. 

It will be obvious to the student of plant life that there are many other 
directions in which the growth of the cane could be discussed, and some of these 
form interesting matter for report and experiment: but it is felt that the present 
series of articles will have already provided sufficient mateiial for anyone interested 
in the subject to obtain a fairly clear idea of what goes on in the cane plants 
whethei in the soil or the air, and of the wa^' in which the plant is built up from 
its small begiuniuga, and we have therefore decided to close the series, as such, 
with the present paper. 

At vaiious points in our remarks, glimpses have been given of large series of 
measurements which have been made of the canes and their parts under the writer’s 
direction, to obtain an insight into the way in which they behave under different 
conditions. One of the outcomes of this study has been the conviction that no one 
of the vicissitudes exporienced by a plantation during the growing season but 
leaves its mark permanently ongiaved on the size and foim of the cane and its appen¬ 
dages. This should not appear strange to us when we lemember that, by counting 
the lings of gi*owth in a piece of wood we can lom a faiily accuiate idea of how 
long it took to make it and, to some extent, the character of tbe seasons during its 
formation. Similarly, by carefully noting the shape and distance apait of the leaf 
scars in an ordinary shoot, a history of its giowth can be compiled for a series of 
yeais, the regular succession of spiing, summer, autumn and wintei, and we can 
even bazaid suggestions as to the seventy of mildness of some of these. As an 
example of quite another ** interpretation of observed chaiacteis,'’ a couple of 
photographs are given of palmyra topes in the south of India. In one case the 
normal growth of a plantation 60-70 years old is shown, while in the other some 
catastrophe has evidently happened, presumably a wind storm of unusual severity 
which has bent a number of trees at about the same angle, after which they have 
recovered their usual upright direction. Careful local enquiries elicited the fact 
that the storm tooX place about 28 years before tbe picture was recorded, because 
a domestic event of importance occurred in the same year in tbe narrator’s family. ^ 
This record of experiences during the growing season is also to be found in tbe 
stem of the sugar cane, and a new interest has thus been infused into the dry and 
apparently profitless multiplication of laborious series of measurements undertaken 
lor another purpose. A case has, indeed, been already given* in which, by 8 tud 3 ring 
abnormalities in the joint curves of the oane in a oertain year on the Samalkota 

iTlie lllastratloas In this article are reproduced by the kind permission of the Inspector 
General of Agriculture In India. The writer is indebted to Mr. MefUa lor the photograph hei e 
snontionad* 
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Sugar Station, a ready explanation was found when the details of the weather were 
looked up in the annual reports on the subject. 

When, at the founding of the Cane-breeding Station at Coimbatore, a largat 
number of North Indian canes were brought into the Madras Presidency, where 
the conditions are tropical and better suited to thick tropical varieties, it was 
thought worth while to make observations as to whether the change of climiate 
'Irould cause any observable alteration in the form and size of the organs. And 
a complicated series of exact measurements were instituted and taken year by 
year. Seven types were taken for this observation, and these were distributed to 
other parts of the Madras Presidency, and were subsequently studied wherever they 
were known to be growing on sugar stations elsewhere in India. Sets of measure¬ 
ments were thus obtained from ten different parts of India, andup on analysis of 
these it was found that not only had each variety a definite growth character of 
its own, but that each locality and soil had the power of modifying this, so that 
the growth in each place was the resultant of the inherent characteristics of the 
type, and the external environment to which it was subjected. 

From the mass of material thus collected at or near harvest time, by trained 
subordinates in all parts of India, curves of length were prepared of the joints, 
leaves and leaf sheaths and tables were prepared giving averages of the most 
various other measurements. From a study of these data it was found to be not 
difficult to form an idea as to what variety of cane was being measured, and in 
what part of the country it was being grown. It was an easy step from this 
position to attempt to form an estimate as to the suitability of a variety to any 
given place, and also to form a general opinion of the suitability of any place for 
cane growth generally. This work has been briefly described in a paper by the 
writer,> and it is suggested that by this means a useful method has been devised for 
the study of cane growth in new tracts of country. It often happens that when 
the experimental plots extend over a wide stretch of country the task of examining 
the crops in all of them at harvest time is a severe strain upon the superior staff, 
and the results are likely to suffer because of this. It is also difficult for an officer 
rapidly passing through the country to keep rigidly to a uniform standard.. But 
by relegating the observations to a fixed scheme of measurements by trusted sub¬ 
ordinates, not only are these difficulties overcome, but there is a permanent record 
which may be referred to at any time, and which will be available for any new 
enquiry not at first comtemplated. 

Many points regarding the growth of the cane may be conveniently worked 
out with such a series of authentic records at hand. As an instance, when the 
idea of periodicity in the cane growth was suggested by certain curves of the 
length of joints, it was easy to push the matter further by inspecting the joint 
curves already worked out, and to add to their number from the table of measure¬ 
ments. It was observed that, in the Pansahi group of canes, many cases were met 
with in which zones of longish and shortish joints followed one another with 
some regularity. We have on several occasions in these articles referred to the 
fact that this group of canes, by the extreme regularity of their growth, have 
brought out points of general application which have been obscured in other groups 
of individual irregularities, and the present is no exception to the rule. While 
it was easy almost in any curve to detect evidence of periodicity in the length of 
joints in members of the Pansahi group, it was not at all easy in most other cases, 
but the subject had not been fully gone into when the writer left his work in 

>0. A. Barber, Studies in Indian Sugar Canes, Ko.' 5. Memoirs of the Agricultural Depart¬ 
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India. Two specially well marked cases are shown in the plate, and the diagrams 
vnU require a brief explanation. The whole of the canes measured at one time 
lUd place are supposed to be laid down in front of the observer; each joint is 
represented in the plate by a square, and the longest canes are placed at the top, 
and those below with successively fewer joints. From our study of early and 
late canes we know that the former are characterized by having more joints, and 
the arrangement in the plate thus roughly corresponds with the order of develop¬ 
ment of the canes. A careful study is then made of the table of measurements of 
the length of the joints in each cane, and a mark is placed over the middle of any 
region of longer joints; these marks are represented by circles in the diagram. 
Lines are then drawn between maxima which are supposed to be related to one 
another in adjoining canes, and dotted lines are added where no such relation is 
traceable because of absence of maxima, merely to suggest the completion of the 
lines from top to bottom of the series. On the right of the diagram a further 
dotted line gives a general curve of the varying number of joints in the twenty 
canes, and it is noticeable that there is a strong tendency for the maxima lines to 
be parallel with these (see in Fig. 1 canes 3 and 4, 7 and 8, 8 and 9, 10 and 11,12 
and 13, 14 and 15), and this tendency has been used to infltience the direction of 
the empirical dotted lines add4d in the diagram. The diagrams speak for them¬ 
selves. Taking the most regular cane (No. 7 in Fig. 1) we have well marked 
maxima in the 2nd, dth, 10th, 15th, 20th, and between the 32nd and 33rd joints, 
the maxima occurring at regular intervals excepting at the top and bottom of the 
cane, when local disturbances might be expected. 

Whether the periodicity in growth of the cane thus brought out in the joint 
curves in Pansahi is due to an inherent periodic stimulus of growth or to some 
external cause cannot be determined without a full knowledge of the conditions of 
the crop during its full growth; it is natural to suggest that the explanation may 
be found in the regular waterings given, but if so, we are at once in difficulties; the 
waterings are far in excess of the maximal periods at some parts of the year, and 
are altogether absent during the time of the monsoon rains, and the other groups 
do not show regular maxima with anything like the same clearness. 


A number of leading sugar enterprises, including the Cuban-American Sugar Co., and 
the National Sugar Refining Co., have formed the Cuban-Santo Domingo 8iigar Develop- 
ment Syndicate, which will control mills having an output of close upon 1,000,000 bags a 
season. Its capital is stated to be $32,000,000. 

A cane-planting machine has been invented by Mr. H. C. L. Fossey, of Innisfail, 
Queensland, and demonstrations givigg satisfaction to the growers of that district are 
reported to have been made. It is stated to open up the drill for the ** plants” on the 
ploughed land; to deposit the plant at the required depth in the drill; ana lastly, to cover 
over the plant with the necessary amount of earth. It is claimed to complete these opera¬ 
tions with the labour of four horses and one man driving them. 

A Research Laboratory has been established by the Minis^ of Agriculture with the 
object of discovering rat poisons uninjurious to domestic animals, and to improve the 
poisons already in use.* The following recipes among others are recommended : (1) 
barium carbonate, 6oz. ; meal, 16 os. ; dripping, 4 os. ; and salt, ^oz., making 1,000 
baits of 6 grains (pieces as large as a hazel-nut) each. (2) Squills, red powdered, 20 per 
cent.; bread, 30 ; fat, 80 ; syrup, 20 ; and aniseed, six drops, the bread being crumbled, 
the ingredients mixed to a paste, and laid out in pieces the size of a hazel-nut in places 
where rats are known to be present. When there is no danger to human bemgs or ammals, 
one of the standardized preparations con taining arsenic is generally efficacious. 

1 Journal of the Ministry oj AgrieuUuret IMO, 87, No. 8, 881-334. 
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The Queensland Cane Sugar Crop. 

Official Estimates* 

The General Superintendent of the Queensland Bureau of Sugar Experiment 
Stations (Mr. H. T. Eastebby) states that the estimate of the present season’s cane 
crop is about 1,365,000 tons of cane. This should produce about 160,000 tons of 
raw sugar. Of this amount it is anticipated that 114,000 tons will be made by the 
mills north of Mackay and 46,000 tons by those mills situate in Mackay and 
southwards. This great falling off is largely due to the recent severe drought which 
persisted well into the present year. With the New South Wales production added 
to the above figures there will be a shortage of at least 100,000 tons of sugar, 
which will have to be made up by importations, if the consumption of sugar 
remains at its present level. The outlook for next year is much more promising 
due to the better price now offering, and large areas of land have been prepared 
for planting with cane in almost every sugar district, so that there should be a fine 
crop next year given good climatic conditions. 

The production of last year, 1919, was 162,136 tons of raw sugar which was 
made from 1,258,760 tons of cane. This yield of sugar was much bettor than was 
at first anticipated owing to the high commercial sugar content in the cane due 
partly to the drought. The tons of cane iaken to make one ton of sugar wore only 
7'76, the lowest amount in the history of the industry. 


The Cuban Sugar Industry. 

General Economic Conditions. 

The following is extracted from a report on the General Economic Conditions 
in Cuba for the half-year ended 3()th June, 1920, furnished to the Department of 
Overseas Trade by the Commercial Secretary to His Majesty’s Legation at 
Havana:— 

Owing to the exceptional conditions obtaining in the sugar market, Cuba 
continues to experience unparalleled prosperity. This condition is reflected 
in the remarkable expansion not only of the export hut also of the im¬ 
port trade. Practically everything in use being imported, including foodstuffs, 
the imports per capita are at present probably among the highest of the countries 
of the world. 

It can now be said that the grinding of cane of the 1919-20 crop has termi¬ 
nated, and it is possible to form an appreciation of the extent and value of same. 
During the early part of the year it was estimated by experts that the crop might 
reach even 4,500,000 tons of sugar; as the season advanced, it was seen, however, 
that this estimate was over sanguine, and subsequent estimates, successively 
revised, have reduced this striking figure to something in the neighbourhood of 
3,660,000 tons. The production in the 1918-19 season amounted to 3,971,594 
tons. The principal cause of the lessened production this season has been 
drought, as over the greater part of the country the rainfall was deficient, partic¬ 
ularly during the months when rain is most necessary for cane growth. To a 
leaser although appreciable extent, damage to cane by fire has contributed to 
diminish the crop. 
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The diminished production was soon reflected in the sugar market, as prices 
gradually rose until they reached 25 cents per lb. f.o.b., an unprecedented 
flgure in the history of the sugar industry. Prices fell subsequently, and durmg 
iP; mouth the price was in the neighbourhood of 18 cents per lb. The 
greater part of the crop, however, was sold at about 6^ cents per lb., but those 
holding stocks who have not yet sold are holding out wherever possible for higher 
prices, as it is believed that before the new crop comes on the market at the end 
of the year, prices may advance still further. At a recent meeting of the Sugar 
Planters and Millowners Association, a powerful body representative of the sugar 
industry, it was decided that sales of the unsold porbion of the present crop, esti¬ 
mated to amount to between 400,000 and 500,000 tons, should be made through 
the Association, 

The banks, both Cuban and foreign, have advanced large sums on the 
security of sugar stocks, but while such loans are not as a rule being called in, no 
further credits are.being extended by the banks where the object in view is merely 
speculative, viz., to enable the owner of the stocks to hold for a rise. American 
banks have made it known that loan money mtist be applied to increased produc¬ 
tion of cane now,and that advances will not be granted to pay for new equipment. 
The profits made by growers and millowners have, however, been so large that 
some portion of these may well be applied to mill extensions and improvements. 
A rumour is current that an association has been formed among the planters to 
restrict cane cultivation with the view of enhancing the price of sugar, but con¬ 
firmation of this is difficult to obtain. An Ameiican sugar refining company are 
reported to have bought 50,000 tons of next year’s crop for delivery in January 
at 12 cents per lb. cost and freight. 

Numerous very important sales of sugar mills and sugar-bearing lands have 
taken place, the aggregate sums invested representing many millions of dollars. 
It is stated that over 60 per cent, of the Cuban sugar industry is now in American 
hands. American sugar refining interests have been prominent in buying up 
properties, as they are naturally desirous of assuring for their industry continued 
supplies of raw material. Hitherto the refining of sugar in Cuba has not been on 
an important scale, but indications aie not wanting that within a comparatively 
short time important refineries may be established in Cuba. At the time of 
writing a large refinery is projected at Begla on the further side of Havana 
harbour. 

A few years ago British sugar mill machinery manufacturers supplied the 
bulk of the equipment for (!^uban mills, but now the United States manufacturers 
occupy the predominant position. A well-known American Iron Works Com¬ 
pany announces by advertisement that of the 44,000,000 tons of cane gi*ound in 
the 1918-1919 crop, more than 28,000,000 tons were ground with their mills and 
crushers. The present predominance of American manufacturers is due to some 
extent to conditions created by the war, when British firms were not in a position 
to supply the equipment, In addition the relation of American finance to the 
Cuban sugar industry undoubtedly determines to some extent the source of supply 
of mill equipment. It is satisfactoi’y to note that experienced sugar-mill engi¬ 
neers often express a preference for British-made machinery. Many of the mills 
now use crude oil instead of coal as fuel, and the electric drive is taking the place 
of steam. The shortage of supplies of crude oil in the United States is a matter of 
some concern in Cuba. 

Optimism as regards the future is the dominant note in Cuba to-day, and 
there can be no doubt that so long as the present world scarcity of sugar con- 
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tinues, the Bepublio which produces the largest quantity of that ooxninodity will 
continue to be prosperous. In riew of the need to restrict credit, however, which 
is in evidence throughout the world, owing to financial stringency) caution is 
necessary in judging of the future trade of the country. ^ 


The Price of Sugar in the Netherlands. 

The price of sugar for household use in Holland has remained remarkably 
stable for the last six years and has as yet not greatly deviated from the level 
ruling before the war. In 1913 the average retail price of crystallized refined 
sugar amounted to 51 cents per kg., equivalent to4*64d. per lb., but that was 
a very low figure and under the average of the five years immediately preceding 
which was 65 cents. The average price in 1914 was 63 cents per kg. or 4*82d. per lb. 

In August 1914 the Government allowed 60 per cent, of the sugar to be 
produced in 1914-15 to be exported, in the certainty that the remaining 40 percent, 
of production plus the initial stocks would be amply sufficient for home require¬ 
ments. The price was fixed at 51 *50 guilders per 100 kg. wholesale and at 55 cents 
per kg., equivalent to 6d. per lb., retail. The relatively low price of the sugar as 
compared with that in other countries induced the manufacturers of jams, con¬ 
densed milk, and the like to export much more of their output than in ordinary 
years, so that the stocks ran low and the value of the exportation certificates had 
to be reduced to 40 per cent. 

In the year 1915-16 the Government seized the entire sugar production and 
the stocks, and charged a committee with its distribution ; this had the }>ower of 
exporting the surplus, after the wants of the country had been cared for. As the 
home sugar crop was not a large one, importation was impossible and the use of 
sugar in the country was steadily on the increase, because of the scarcity of fats 
and other articles of diet; the quantity disposable for exportation was not large, 
but this notwithstanding, the stocks at the end of the 1915-16 campaign were 
very small. 

The price of sugar could be maintained at the level mentioned above, viz., 
FI. 51*50 wholesale and 55 cents per kg. retail, but the supplies were insufficient to 
allow of an unlimited consumption and therefore the ration of sugar for household 
use was restricted in August, 1918, to 250 grms., or something over half a lb., per 
capita and per week, while the industries using sugar as a raw material did not 
receive more than 50 per cent, of the 1917-18 allowance, which in its turn was no 
more than half the pre-war quantity. After the cessation of hostilities and the 
reopening of navigation as soon as the Dutch vessels, temporarily seized by the 
Allies in virtue of the right of requisition, had been restored to their owners, the 
supply of foodstuffs became more abundant and the restrictions of the area to be 
planted with commercial crops (such as sugar beets) were revoked. The home sugar 
production of Holland for the 1919-20 crop was much better than that in the imme¬ 
diately preceding years and may be taken at 237,000, tons calculated as raw. 

The Government saw this at once and raised in August, 1919, the ration of 
sugar for ordinary use to 350 grms. per week per capita, at the price of 56 cents 
per kg., while grocers’could buy as much sugar as they liked at an additional price 
of 30 guilders per kg., under condition that they did not charge their customers 
more than 90 cents per kg. Everyone could therefore purchase his weekly ration 
of 350 grms. or 12 ozs. at 56 cents and as much as he liked over the ration at 90 
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oents per kg. The idea was to declare sugar free in September, 1919, and to cease 
all Goyernmeiit interference with the sugar trade thereafter, but in those days the 
world’s price rose so greatly that if sugar were to be sold in the shops at the equi¬ 
valent of the world’s parity, discontent among the public was feared and for that 
reason the following measure was formulated:— 

A ration of 250 grms. of refined sugar per capita per week is put at the disposal 
of the public at the price of 60 cents per kg. The public can purchase that ration 
at the grocer’s against one coupon and payment of 15 cents for the 250 grms. The 
price at the refinery is fixed at 90 guilders per 100 kg., the wholesale dealers may 
charge 91*25 per 100 kg. for quantities over, and FI. 91*75 per 100 kg. The 
retailers sell the sugar at 60 cents per kg. and four coupons, and are allowed to 
pay for their sugar either in money or in coupons, which are calculated at the price 
of PI. 35*75 per 400. They receive therefore for 100 kg. 60 guilders from the public 
and FI. 35*75 for the coupons or FI. 95*75. The sugar over the ration and the 
sugar for industry costs FI. 90*0 wholesale and whoever wants to buy over his 
ration is free to do so and pays the full price of 90 cents plus the profits of the 
middlemen. Industries using sugar can purchase unlimited amounts at the price 
of 90 guilders at the refinery. Two months after these prices were enforced, 
directly it was known that early frosts had decreased the Em-opean crops, they 
were all increased by 4 guilders per 100 kg., but the ration price remained at 
60 cents per kg. 

During the 1919-20 campaign the Dutch could purchase 250 grms. or 8 ozs. 
per week per capita at the price of 60 cents per kg., or 5*46d. per lb. and as much 
as they wanted over their ration at the price of one guilder per kg. or 9*10d. per lb. 
Sugar for industiial purposes was unlimited and it paid 94 guilders per 100 kg. 

It is evident that these measures which supplied the public with a ration 
corresponding with the consumption of pre-war years far below cost price and 
further with unlimited amounts over the ration at a price far below world’s parity 
encouraged the sugar consumption to a large extent. The estimates which had 
served to make the regulations had assumed the sugar consumption of the country 
inclusive of the sugar exported in sugared articles to be 150,000 tons or 50 per cent, 
over that of the last year before the war, when sugar was not rationed and every¬ 
body could buy to his heart’s content. It appears, that in this present campaign 
no less than 180,000 tons of sugar will have been consumed, or double the amount 
in 1911. This heavy consumption of cheap sugar upsets to some extent the cal> 
culation, as the loss suffered on the ration sugar had to be made good by the profit 
on the sugar exported which fetches the world’s price. Since, however, the home 
consumption swallows up almost the whole of the stocks and leaves not nearly so 
much for export as had been anticipated, the profit for the sugar manufacturers is 
not so good as had been computed at the beginning of the arrangement. 

For the 1920-21 campaign the ration of 250 grms. per week will be continued, 
but at the price of 70 cents per kg., while the price of the free sugar will be main¬ 
tained at 1 guilder per. kg. The profit of the middlemen will be increased. 

The cost price of sugar is calculated at 73 guilders per 100 kg. If sugar was 
to be sold retail at cost price, it would be 82 to 84 cents per kg., and since the 
public is accustomed to one of 60, the difference would be too great. Therefore the 
Minister of Agriculture wishes to fix the retail price of sugar just between the old 
price and the cost price as a preliminary measure to freeing the sugar trade. 

It is known that after September 1921 all interference of Government with 
sugar prices will cease, so that after that date the price of sugar in Holland will 
again exclusively depend on the world’s parity. 
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An Improved Method of measuring Colour in the 
Sugar Factory. 

By A. B. BAWTBBB. F.R.B.S. 

Tintometers have not proved very satisfactory for recording the colour of 
sugar products. Different colours may give the same reading and conversely the 
same colour is recorded differently by different observers or even by the same 
observer on different occasions. The writer has carried out investigations as to 
the cause of these discrepancies, and finds that they are not due to imperfect 
construction alone, but perhaps mainly to the incon-ect scientific principles upon 
which the insti*uments are constructed. 

In colour recording successful results are most likely to be secured by follow¬ 
ing the principles upon which the human eye is consti-ucted. It has long been 
known that the eye is capable of perceiving three main colour sensations, namely 
those of violet, green and scarlet light, and that other colours are due to the simul¬ 
taneous excitation of these three perceptions. Thus magenta is seen by the 
simultaneous excitation of the nerves conveying the impression of violet and 
scarlet, blue by the combination of violet and green, and yellow by a similiar 
combination of scarlet and green. This fact is readily demonstrable by many 
forms of experiment. For example, if a disc of card be painted in alternate 
sections of scarlet and green it will appear yellow when rapidly revolved. 



The Bawtree Oolourmeter,^ is the practical application of this fundamental 
principle. The illustration is a diagram of this instrument in which there are two 
light distributing chambers A and B illuminated from one source of light con¬ 
tained in the chamber C, such as an electric lamp or an incandescent gas burner. 
The beam of white light issuing from the chamber A is adjustable in intensity by 
a calibrated shutter, contained in the further side of the stage i), which reads in 
direct percentages from 0 to 100. The other chamber B contains three transparent 
screens of the primary colours, scarlet, green, and violet, each of which is provided 
with a similar shutter F and G respectively, graduated from 0 to 100. When 
these three shutters are fully open, this chamber also passes white light, com¬ 
pounded of the three primary colours, but, owing to the fact that each of the 
coloured screens only passes a portion of the spectrum, this white light is only as 
intense as the light passing through the white light chamber A^ when the shutter 
is partially closed, say down to 20 per cent. The light from the white light 
chamber A falls upon a white glass screen JEf and that from the colour element 
chamber B falls u pon a similar screen cT, having a broad slot J through its centre. 

»Manufactured by Messrs. A. W. Pekboss & Co.. Ltd., of io», Farrlngdon Road, E.C. 1, 
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An opaque substance under e:aamination is placed over the former screen JET, while 
a transparent substance such as a syrup or dye solution is placed in a glass tank 
mounted between the end of the white Ught chamber A and this screen. 

' To adjust the instrument, the stage D, bearing all the shutters and colour 
elements, is removed and the source of light in C is shifted about until the strip 
of the screen H, seen through the slot I in the screen /by means of the opening L 
in the instrument case, is identical in intensity with the screen J ; in other words, 
the slot completely disappears and an even sheet of white light is seen. Next the 
stage D is replaced with all shutters fully open, and the white light shutter is 
closed until the complete disappearance of the slot I is again secured. As 
mentioned above, this will occur when the shutter is open to something like 
20 per cent. Finally, the sample is placed in position on the white light side, and 
the colour shutters are manipulated until the slot is again made to disappear. 

As a typical case, a dark syrup may be matched when the colour shutters 
stand at red 80, green 60, and blue 10. This, then, is the record of this colour, 
and no other setting of the shutters will give the same colour. Should the sample 
be very dark, the readings of the colour scales will be rather small, and increased 
accuracy can be obtained by opening the white light shutter to some multiple of 
the standard extent, say, to 80 per cent, instead of 20 per cent. The readings on 
the colour side will then also read four times too great, but a simple division of 
the results by four will give the standard reading. Thus, the nearest readings 
obtainable with the standard white light illumination might be red 7, green 5, 
and violet 2. Upon using the higher illumination of four times intensity, the 
readings obtained might be red 26, green 21, and violet 8. Dividing these figures 
by four we obtain red 6J, green 6^, and violet 2, as the true record of this dark 
material. 

Apart from very greatly increased accuracy, the instrument has the advantage 
over other colour-testing systems that it is independent of the source of light. It 
is not necessary to wait for sunlit clouds in a north sky. Tests can be taken at 
any time of day or night with equal facility. 

In addition to giving an accurate record of colour, this instrument analyses 
the colour, a matter of importance in many cases. For example, suppose that it 
is desired to decolorize a dark syrup to a definite shade of lemon yellow, the 
instrument shows that it is a large preponderance of red which must be removed. 
Experiment may indicate that one decolorizing carbon tends to remove as much 
green colour as red, while another will take away more red than green. The 
former would reduce the sample to a light pinkish brown, while the latter would 
bring about the effect desired. Many such lines of application have already 
suggested themselves to persons in various trades, and it is certain that the sugar 
industry will find it no less useful. 

A demonstration of the effect of ** Carbrox ” decolorizing carbon^ was recently given 
at tbe Gapellanes sugar-house, Cuba. Five per cent, was thoroughly mixed with a syr^ 
of 31° B6. (about 56° Briz) daring some time, the temperature being maintained at 187*^F. 
(86° 0.) during this operation. Subsequently, the syrup was passed through a small Sweet- 
limd press, when it was found to be completely decolorized. It is stated (that (after this 
nine times the amount of syrup could be passed through the press with no further addition 
of carbon, tbe first five volumes showing no change in colour, while that of the next four 
gradually diminished. On mixing all tbe filtrates, the colour was equivalent to that 
obtained from bone-black filtration over a period of 18 hours.” Hence the amount of carbon 
used for the 10 volumes was only 0*6 per cent. ** Carbrox is xerivified by re>buming» 
and it is said to be equally efficient in alkaline and in add solution.° 

*^1.8. J., 1918, 416, 677 ; 1M9, 90, 849. • La. Planter, IMO, 01, Ka 7, 108-104. 
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The Question of the Distance between Cane Rows. 

A Brief Hietory of its investis:ation. 

By ABTHUR H. ROSENFBLD. 


The question of the best distance to be given between cane rows, in order to 
allow of the best possible development of the plants consistent with the largest 
possible yield per acre, is one of much importance and one which has given cause 
for considerable investigation and discussion. For each kind of plant and soil 
there should exist a theoretical maximum of the agricultural yield that can be 
obtained, i.e., each class of soil in each climate is capable, under the best con¬ 
ditions, of producing an exact maximum of well-developed sugar canes, for 
example, and this maximum can be obtained only under ideal climatic conditions 
and with perfect cultivation. This maximum also, naturally, can be obtained 
only by an ideal spacing of the plants, allowing each one to obtain its maximum 
development; hence if we have our rows too close together, we shall probably get 
a great number of inferior plants, and if we have them too far apart we shall 
probably obtain splendid specimens of sugar cane, but the reduced number of 
these will fail to give us the tonnage we should have obtained with more plants 
of normal development. 

Stubbs^ published the results of some experiments on this subject as early as 
1890, using for this experiment the striped cane (Cheribon) common in Louisiana. 
Table I gives the results of these experiments in plant cane and in iirst year 
stubble. 

Table I.— Louisiana Experiments in 1890 and 1891. 


Width of 
Middles 

No. Stalks 
per heot. 

Av. Weight of 
Stalks, Gms. 

' /. 

Met. Ton. Cwe Chbiuoai. AxALnE. op JmcE«. 

per Hectare ^ Sucrose Glucose 

Plant Cane — 1890, 

Purity 

3 ft. 


63,998 

,, 

1600 .. 

106-66 


130 .. 

10-00 


1-67 


76-9 

4 ft. 


67,804 


1400 .. 

104-13 


12-6 .. 

9-30 


1-69 


74-4 

6 ft. 


64,186 


1600 .. 

104-94 


13-6 .. 

10-46 


1-61 


77-4 

6 ft. 


63,134 

,, 

1400 .. 

96-13 


13-3 .. 

10-20 


1-C7 


76-6 

7 ft. 


64,641 

• • 

1300 

93-06 


13-8 .. 

10-00 


1-47 


76-1 

8 ft. 


61,404 

• • 

1400 .. 91-78 .. 12-8 .. 9-60 

II. Firtl Tear SUihUe — 1891, 


1-48 


76-0 

3 ft. 


86,022 


1100 .. 

102-42 

,, 

14-6 .. 

10-91 


1-61 


76-1 

4 ft. 


68,496 

,, 

1100 .. 

82-06 

.. 

14-1 .. 

10-60 


1*60 


74-6 

6 ft. 


76,414 

• • 

1100 .. 

92*91 

•. 

13-8 .. 

10*60 


1-42 


77-9 

8 ft. 


69,633 

• • 

1200 .. 

89-08 

. • 

14-0 .. 

10-30 


1-73 


73-4 

7 ft. 


68,100 

,, 

1200 .. 

88-12 

• • 

14-6 .. 

11-40 


1-42 


77-9 

8 ft. 


63,168 

.. 1300 .. 86-86 .. 14-3 .. 

Ill, Average ResulU for the Two 

10-60 

Yean, 


1-69 


73-6 

3 ft. 


76,010 


1300 

104*49 


13-8 .. 

10*46 


1-64 


76-8 

4 ft. 


68,150 


1250 .. 

93-10 

• • 

13-3 .. 

9*90 


1*66 


74-4 

eft. 


69,800 


1300 

98-93 

e • 

13-7 .. 

10-48 


1-62 


76-6 

6 ft. 


66,334 


1300 .. 

92*11 

• e 

13-7 .. 

10-26 


1-70 


74-8 

7 ft. 


66,371 


1260 

90-69 


14-0 

10-70 


1-46 


76-4 

8 ft. 


62,286 


1360 •• 

89-31 


13-6 .. 

10.06 


1-69 


78*9 


Stubbs found, after counting the number of canes at the time of throwing the 
£rst dirt to the cane, at lay-by and at crop, that many canes die during the time 


^Stubbs, W. C. *‘Sa^ Cane: Results in Field and Laboratory in 1890 /* Bulletin 14 , 
Second Series, Louisiana Experiment Stations, 1899. 
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of development due to lack of space for growth. This was particularly noticeable 
in the canes in the rows close together in the stubble yeai', the counts demon¬ 
strating that fifty per cent, of the canes in these rows had died before maturity. 
Many canes three feet in height were found dead at crop time from no other 
apparent cause than the lack of room for development. This observation explains 
how it often happens that a bad stand of plant cane may produce fairly good 
stubble, particularly with varieties which are strong ratooners. 

The three and four-foot middles received no cultivation whatsoever, as no 
implements could be got into such narrow rows, nevertheless both as plant and 
as stubble the rows with only the three-foot middles have given the best tonnage 
of cane, the decrease in yield as between plant and stubble being markedly small. 
In both plant and stubble, for some peculiar reason, the cane with middles of five 
feet gave the second best results, in agricultural yield as well as in analysis of 
juices. This is probably due to the fact that the increased number of plants in 
rows at four feet distance does not compensate for the lack of cultivation, the 
five-foot middles having been thoroughly cultivated. 

Although these results were not particularly surprising, they showed very 
clearly to the Louisiana planters, who up to that time had been using six-foot 
middles, that it would be in every way advisable to reduce these middles to five 
feet, since, outside of the question of more yield per acre, the cultivation of five- 
foot middles is* far cheaper than that of six-foot ones, since the cane will always 
close more quickly over the narrower middles. 

From the date of the above experiments the Audubon Sugar Experiment 
Station has adopted five-foot middles in all of its experiments with sugar cane. 

In 1891 Stubbs repeated the same experiments, but on a much larger scale, 
using both the striped and purple Cheribon canes and eliminating the seven and 
eight foot rows as being impractical and expensive. The plantation was made in 
November, 1890, and the crop in December, 1891, the cultivation, fertilization, 
etc., having been identical in all of the plats, with the exception of those at three 
and four feet, where the cultivation had to be restricted. Table II gives the 
results of this series of experiments, and Table III the average of the three crops 
iu the two series of experiments. 


Table n.— Second Louisiana Expebiment in 1891 . 


Variety 

Width of 

Met. Tons Cane 

Ayerase of 

Middles 

per Hectare Tero Varieties 

Striped .. 

8 ft. 

.. 108*6 

1 «7-7 1 • 

Purple .. 

3 ft. 

.. 86-9 .. 

Striped .. 

4 ft. 

.. 87*2 .. 

[ 86-8 I" 

Purple .. 

4 ft. 

.. 86*3 .. 

Striped .. 

6 ft. 

.. 76*8 .. 

1 {; 

Purple •• 

6 ft. 

•. 86*8 .« . 

Striped .« 

6 ft. 

.. 79*8 

j 81-0 {; 

Purple .. 

6 ft. 

.. 82*1 .. 


Chbhioai. Analyses oe Juices. 
- ^ 



Briz. 

Sacrose 


Glucose 

Purity 


13*48 

.. 10*10 


1*31 .. 

74*83 


13*92 

.. 10*26 


1*20 .. 

73*63 


18*67 

.. 10*80 


1*68 .. 

76*90 


12*97 

.. 9*40 


1*44 .. 

72*48 


13*46 

.. 10*22 


1*36 .. 

76*98 


13*10 

.. 9*40 


1*84 .. 

71*76 


13*12 

.. 9*42 


1*46 .. 

71*80 


18*17 

.. 9*98 


1*36 .. 

76*78 


Table HI.— Aybbaob Eesults fob the Thbeb Louisiana Obofs 1890-91. 


Width of 
Middles 

Met. Tons Cane 
per Hectare 

Brix. 

3ft. 

102*2 

13*74 

4 ft. 

91*0 

13*39 

6 ft. 

.. 98*1 

13*62 

Oft. 

•• 88*4 

18*49 


Chemical Analyses of Juices. 


Sueroee 

Glucose 

Purity 

10*36 

. 1*61 

76*42 

9*88 

1*69 

74*37 

10*26 

1*46 

76*86 

10*07 

.. 1*60 

74*60 


669 
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As is well known, cane is usually planted in Louisiana every other year, i*e.t 
it is usually carried only to first year stubble before renovation, hence it is 
doubtful if the increased yield at three feet would compensate in the long run for 
the additional amount of seed cane required to plant the cane so thick. Never* 
theless the planting of the cane in five foot rows has become practically general in 
Louisiana as the result of these experiments, this being about the smallest 
distance that can be given between the rows and still permit good cultivation 
with machinery. There is no doubt, further, that cane planted very close is in a 
condition to ofPer more physical resistance to frost than plants which are more 
widely spaced. 

In Bulletin No. 24 of the Louisiana Experiment Stations Dr. Stubbs gives 
two more interesting tables of results of similar investigations, one of the results 
of four years of experimentation with striped cane from one plantation and the 
other the average of three years* results with the striped and purple canes from 
the same plantation—one year of plant and two of stubble. These results will be 
found in Tables IV and V. 

Table IV.— ^Average Eestjlts in Louisiana from Four Crops of 

Striped Cane. 


wiath of 

Met, Tons Cane _ 


Chkmical Analyses of Juices. 



Middles 

per Hectare ^ 

Brix. 


Sucrose 

Glucose 


Purity 

3 ft. 


78*23 

14*06 


10*60 

1*63 


74*68 

4 ft, 


76*01 

14*00 


10*47 

1-71 


74*64 

6U. 


83-92 

13-90 


10*49 

1-74 


76*47 

6 ft. 


77*94 

14*28 


10*97 

1*76 


76*82 

7 ft. 


77*71 

14*47 


11*12 

1*76 


76*85 

8 ft. 


72*60 

13*92 


10*47 

.. 1*79 


76*22 

Table V.— 

Average Results in 

Louisiana 

FROM Three 

Crops 

OF 



Purple and 






Variety 

Width of Met. Tons Cane 

Ayerage of 

Chemical Analyses of Juices. 

_ ^ 

‘Middles jKir hectare 

Two Varieties 

Brix. 

SnoTose Glucose 

Purity 

Purple ,, 

3 ft. 

.. 72*33 .. 

1 78-87 ■ 

f” 

14*47 

.. 10*93 .. 

1*46 .. 

76*63 

Striped .. 

3 ft. 

.. 81*42 .. 


14-89 

. 11*58 .. 

1-38 .. 

77*77 

Purple ,, 

4 ft. 

.. 72*77 ., 

j 71-60 1 


14*32 

. 10 97 .. 

1*40 .. 

76*60 

Striped 

4 ft. 

.. 70*23 .. 


14*31 

. 10*97 .. 

1*60 .. 

76*66 

Purple ,, 

6 ft. 

.. 73*04 .. 

1 69-81 


14*20 

. 10*92 .. 

1*42 .. 

76*90 

Striped •• 

6 ft. 

.. 66*07 .. 

1.. 

14*13 

. 10-64 .. 

1*46 .. 

76*30 


Table IV shows that for four years the five foot rows again show the maximum 
of tonnage, while the very fine rows give the smallest yield once more, with the 
lowest sugar content and largest percentage of glucose of all of the plats. This 
latter result, which is quite general in the experiments, is diametrically opposed 
to the general idea, which is to the effect that the purity of wide spaced cane rows 
will always be superior to that of rows closer together. There is no doubt, how¬ 
ever, that sugar cane is a sociahle plant, and develops best under normal 
spacing conditions. 

In Table V we see that the average yield of cane increases as the distance 
between the rows decreases, and once more the best sugar content and purity 
correspond to the rows with the narrowest middles,|,although the differences in the 
contents of the juices are very small. 

Table VI gives us the average results for two years of further experiments 
made by Stubbs in 1892 and 1893 with both the puiple and striped canes with 























The Qttestiiiii of the Dlstmce hetweeii Cane Rows. 


distances between the rows of five and six feet, which were the distances most die* 
cussed in Louisiana at that time. The cultivation was, it is needless to say, 
identical in all of the plats, and the results embrace one crop of plant and one of 
stubble from the same plantation. Once more the five feet rows show up best in 
tonnage of cane, and in content of sugar in the juices, and the experiment serves 
to confirm the opinion that, while it cannot be said at just what distance the cane 
will give best results in tonnage and purity, there is at least no advantage in 
having the middles any wider than is necessary for the easy entrance of cultivation 
machinery. Naturally, if we plant closer together than will permit the entrance 
of machinery and animals, we must return to the old expensive hand and spade 
system of ciiltivation, which, with the labour question becoming every day more 
difficult, is unthinkable. 


Table VI.— Average Eesxjltb for Two Years from Experiments with 
Five and Six Foot Rows. 


Variety 


Width of Met. TonN Cane Average of 
Middles per Hectare Two Varieties 


Chemical Analyses of Juices. 


Purity 


Purple.. 6 ft. .. 86 92 i .. 14*76 .. 11*40 .. 1*36 .. 77-07 

Striped.. 6ft. .. 89*07 > 1.. 14*26 .. 10-80 .. 1*60 .. 76*73 

Purple.. 6ft. .. 86*27 I.. 14*29 .. 11*10 .. 1*49 .. 77-67 

Striped,. 6 ft. .. 76*68 ..J 1.. 14*27 .. 10*92 .. 1*67 .. 76*62 


Experiments in other Countries. 

In Bulletin No. 7 of the Hawaiian Sugar Planters* Expeiiment Station Prof. 
R. E. Blouin gives some details of experiments made with different widths of 
middles in 1901. In these experiments the Labaina cane was u^ed, and all plats 
were treated in an absolutely identical maimer as regards cultivation, fertilization, 
irrigation, etc. Table VJI gives the results of these experiments, and shows us 
that the five foot rows gave sixty tons more cane per hectare than the six foot 
ones which occupied second place. The eight foot rows once more give the 
smallest tonnage of cane per hectare, Blouin concludes from those experiments 
that the Hawaiian planters, who almost universally plant in five foot rows, have 
no reason whatsoever to change their system. 

Table TII.—The Hawaiian Experiments. 


Width of 

Met. Tons Cane ^ 


Chemical Analyses 

OF Juices. 


Middles 

per Hectare 

Brix. 


Sucrose 

Glucose 

Purity 

4 ft. 

.. 228*08 

18*88 

,, 

16*80 

0*63 

88*98 

6 ft. 

.. 302*41 

17*90 


16-96 

0*67 

89*11 

6 ft. 

.. 242*72 

16*96 


14*63 

0*80 

. 86-28 

8 ft. 

.. 220*36 

16*18 


14*06 

0*88 

, 86*83 


Bstnoso states that the ideal distance between caue rows in Cuba is five and 
a half feet, and Boname gives four and a half to five feet as the best for 
Guadeloupe. 

!^perimbnt8 at the TucumIn Sugar Experiment Station. 

The experimeuts of the Tucuman Sugar Experiment Station were commenced 
in August, 1910, under the direction of Prof. E. E. Blouin, and continued by the 
author up to 1916. For data of experiments made since 1916 the author is very 
much indebted to Dr. W. £. Cross, the present Director of the Station. 

For the first experiments a good plat of laud, which seemed to have a very 
even composition throughout, was selected and well ploughed with a share plough 
and harrowed with a tooth harrow. The rows were indicated at the proper distances 
with the point of a share plough and deepened to ten inches with a double mould¬ 
board ^ough. The ordinary purple oane (Oheribou) was planted in two oontiniious 
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running rows and covered with a small share plough. The germination was perfect 
in all the plats, notwithstanding the great quantity of weeds due to this piece of 
land having been out of cultivation for some years. As plant cane the plats 
received four irrigations—in August, September, March and April. In November 
the middles were cultivated with a large four-shovel cultivator and the rows 
weeded with spades, the dirt being further knocked o& the rows on December let, 
1910. The middle of January the di*y weeds were removed by passing a tooth 
cultivator down the middles, the middles broken out with two furrows of a share 
plough, and the first dirt thrown to the cane with small share ploughs. On the 
20th the tooth cultivator was once more sent down the middles, and at the end 
of January all plats had the rows weeded with spades. 

Early in February subplats 3, 4, 6 and 6, from the five foot rows upwards, 
were once more cultivated with the large four-shovel middle cultivator, the first 
two subplats having the rows so close together that it was impossible to enter the 
middles with mules or machinery. The middle cultivator was followed in subplats 
3, 4, 5 and 6, from six feet apart upwards, and a small middle cultivator, drawn 
by one mule, was sent down the middles of the other three subplats. 

From the start the cane in the wider rows appeared to be less developed than 
that in the narrower ones, and the crop made on 2l8t July, 1911, proved this to 
be the case, as is shown in Table VIII. At crop the canes from each subplat were 
carefully counted and weighed. 



Table 

Vin.—E esults fkom the 

Plant Cane 

Cbop 

OF 1911. 




Average 

Met. Tons 

CHEMICAJL AKA1.YSKB OF JUICES 

Manu- 

Kgs. 

Sul^lAt 

wicmii ox 

Mfiltfllpfl 

Weight 

Cane per 


— 

- 

facturing Sugar per 


iXililUltSO 

Stalks, Orms. 

Hectare 

Brix. 

Sucrose Glucose 

Purity 

Value Hectare 

1 . 

. 3 ft. 

. 630 .. 

31-10 

.. 17-2 .. 

14-2 .. 0-6 .. 

82*7 . 

. 11*7 .. 

2547 

2 

. 4 ft. 

. 670 .. 

36*62 

.. 17-2 .. 

14 7 .. 0-6 .. 

86 6 . 

. 12-6 .. 

3221 

3 . 

. 6 ft. 

. 710 .. 

28-90 

.. 17-9 .. 

16-3 .. 0-6 .. 

86*6 . 

. 13*1 .. 

2661 

4 . 

. 6 ft. 

. 830 .. 

38-17 

.. 17-4 .. 

14-7 .. 0-6 .. 

84-6 . 

. 12*4 .. 

3313 

5 . 

. 7 ft. 

. 630 .. 

26-29 

.. 16-6 

14 0 .. 0-3 .. 

84-4 . 

. 11-8 .. 

2171 

6 . 

. 8 ft. 

. 680 .. 

19-64 

.. 16-8 

13 0 .. 0 6 .. 

82*4 . 

. 10-7 .. 

1464 


One interesting point brought out in this table is that the size of the stalks 
increased up to the six foot rows, from which point it once more diminished, the 
tonnage per hectare following a similar curve, both as regards cane and sugar. 
With this plant cane the six foot rows have given the best results, producing just 
about double the amount of cane per hectare as was produced by the eight foot 
rows. 

The samples from each plat for chemical analysis were carefully selected 
according to a system worked out at the Experiment Station for securing repre¬ 
sentative samples. The analyses were made by Mr. J. A. Hall, Jr. 

The factor ** Manufacturing Value ” is one commonly used in Tucum&n, and 
is obtained by multiplying the percentage sucrose content by the purity. Then, 
assuming a 70 percent, extraction of juice on cane, the available sugar is obtained 
by multiplying the tonnage of juice per hectare by this factor. 

The chemical analyses of the juices are very much in accord with the agricul* 
tural yields, the eight foot rows showing up the poorest all along the line. The 
five foot rows show the best chemical analyses of the juice, although, due to the 
larger tonnage of cane, the six foot rows have produced the largest amount of 
sugar per hectare. 

As the author has so many times remarked, however, conclusions must never 
be formed from one year’s experiments with sugar cane, as climatic conditions 
far one year or the deference in the growing charaoteristios of plant and stubble 
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cane may cause us to radically change our opinions in later ones. Let us study» 
then, the behaviour of these plats as first year stubble. 

The middle of September two furrows were run down each middle with a 
share plough and the cane was then off-barred with the same implement, with the 
addition of a knife coulter. At the end of the same month a good irrigation was 
given, and on Nov. 10th, 1911, a little dirt was thrown to the cane with a small 
share plough. At the end of November, subplats 3 to 6, i.e., the middles from five 
feet on were cultivated with the large four-shovel middle cultivator and dirt 
thrown to the cane with the six-disc riding cultivator. In the first two subplats 
a small five-tooth cultivator drawn by one mule was sent twice down the middles. 
Early in January subplats 5 to 6, or the middles from six to eight feet, were 
given two passings of the large four-shovel cultivator and the other three subplats 
received two passings of the small cultivator. At the end of the same month the 
small middle cultivator was sent down the middles of all the subplats, thus com¬ 
pleting the cultivation. Crop was made the middle of June, 1912, with the 
results shown in Table IX. 


Table IX.— Definite Results from the First Tucuman Exferiments. 




Average 

Met. Tons 

CHKaucjkL Analyser of Juices 

Mann- 

Kgs. 

Bubplat ^ 

Weight of 

Cane per ---^ facturing I 

Sugar per 


Btalks.Qrms. 

Hectare 

Brix. Sucrose Glucose Purity 

Value 

Hectare 



/. 

Crop of Firit Year Siuhlle — 1912. 



1 

.. 8 ft. .. 

840 .. 

38-14 .. 

16-8 .. 18 0 .. 0-6 .. 82-8 

.. 10-7 .. 

2632 

2 

.. 4 ft. .. 

780 .. 

34-32 .. 

16-8 18-2 .. 0-6 .. 83-5 

.. 11-0 .. 

2643 

3 

.. 6 ft. .. 

770 .. 

33-01 .. 

16-4 .. 12-3 .. 0-6 .. 7»-» 

.. 9-8 .. 

2264 

4 

.. 6 ft. ,. 

740 .. 

30-36 .. 

16-1 .. 12-8 .. 0-6 .. 81-6 

.. 10-0 .. 

2126 

5 

.. 7 ft. .. 

720 .. 

29-16 .. 

16-9 .. 18-2 .. 0-6 83-0 

.. 11-0 

2246 

6 

.. 8 ft. .. 

810 .. 

28-41 .. 

16-6 .. 14*2 .. 0-6 .. 85-4 

.. 12-1 .. 

240C 



12. 

Average ReeidU for the Two Years. 



1 

.. 8 ft. .. 

690 .. 

83-12 .. 

16'6 .. 13-6 .. 0-6 .. 82-4 

.. 11-2 .. 

2697 

2 

.. 4 ft. .. 

730 .. 

36-42 .. 

16-6 .. 14-0 .. 0-6 .. 84-8 

.. 11-9 .. 

2942 

3 

.. 6 ft. .. 

740 .. 

30-96 .. 

16-7 .. 18-8 .. 0-6 .. 82-6 

.. 11-4 .. 

2471 

4 

.. 6 ft. .. 

790 

34-26 .. 

16-7 .. 13-6 ., 0-6 .. 82-8 

.. 11-2 .. 

2686 

6 

.. 7 ft. .. 

680 .. 

27-72 .. 

16-3 ..M3-8 .. 0-3 .. 83-4 

.. 11-3 .. 

2193 

6 

.. 8 ft. : 

700 .. 

23-98 .. 

16-2 .. 13-6 .. 0-6 .. 83-9 

.. 11-4 .. 

1914 


It will be 

seen from this table that the yield pt stubble 

cane increased in 


inverse proportion to the distance between the rows and that the chemical 


analyses of the juices do not seem to bear any definite relation between each 
other. The average yields for the two years give the place of honour in produc¬ 
tion of sugar per hectare to the four-foot rows, followed by the six-foot ones. 
Blouin* concluded from these experiments that, for questions of cultivation, the 
distance between the rows should not be less than five feet, and, for questions of 
yield, more than six feet, recommending an average of five and a half feet. 

To show the small difference in yield and sugar content between the distinct 
plats, which averaged five and a half foot middles, Blouin made the following 
table by combining the yields from the three and eight foot rows, the four and 
seven foot, and the five and six foot rows, each pair averaging just five and a half 
feet. 

Table X.—Average Yields at Five and a Half Feet. 


Bnbplftls 

1-6 

2-6 

8-4 


Distaneea 
6 and 8 ft. 
4 and 7 ft. 
6 and 6 ft. 


Met. Tone Cene 
pet Heotere 
28*66 

81- 67 

82- 66 


Average per cent. 
Suoroae m Juioe 
18*6 
18*8 
13-7 


1 BevUta IndutMal y Agricota de Tucumdn, Ano III, pp. 474-77,1213. 
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The plat in which the above experiment was made was left fallow until 
August, 1915, when it was carefully ploughed and harrowed and planted with the 
P.O.J. 36 cane. The same distances between the rows were employed in the sub¬ 
plats, the plats however being reversed, so that the narrow middles occupied the 
place of the former wide ones and vice veraa. At the end of that month a good 
irrigation was given all subplats and early in October dirt was knocked o£P the 
rows with spades, all subplats being cultivated the middle of November with a 
small Planet Jr. cultivator. At the end of November all rows were weeded with 
spades and on December 9th another cultivation was given the middles with the 
Planet Jr. cultivator. The rows were once more weeded at the end of December, 
1915, and the Planet Jr. cultivator sent down all middles at the beginning and 
end of January, 1916, the latter operation being followed with the six-disc lay-by 
machine in the rows which could be entered. 

It should be stated here that, as in previous experiments, the three-foot rows 
had to be cultivated only with the spade, as no animals could enter such narrow 
rows. It is also to be noted that the cane planted with middles from six feet up 
had to have the cultivator passed twice, whereas with the cane at four and five feet 
one passing was sufficient. 

At the beginning and end of February the Planet Jr, cultivator was sent 
down the middles, finishing the cultivation of the plant cane, which was harvested 
at the end of June, 1916. 

The trash was burnt in August, 1916, and at the end of that month the 
middles were broken out and the rows off-barred as previouhly described* 
Early in September all of the subplats except No. 1 (three-foot rows) had the 
stubble shaved and dug with the machines for that purpose, this work being 
imitated as well as possible in the three-foot rows with machetes and spades. 
This was followed by a good iiTigation, and the middle of September the Planet 
Jr, cultivator was sent down the middles. Early in October a little dirt was 
thrown to the cane with a small share plough, and at the end of the month the 
middles were cultivated once more with the Planet Jr. machine and all the sub¬ 
plats irrigated, the cultivation being given after the irrigation water had lowered 
a bit. At the end of December the subplats were again cultivated and then laid 
by with the six-disc straddling cultivator. Four iiTigations were later given— 
one the middle of January and one the end of the same month, both of these being 
followed by cultivation of the middles, another the middle of March, and the last 
the first of May. The first year stubble was cropped on 9th August, 1917. 

As second year stubble the cane was burnt off and the subplats all irrigated 
before having the middles broken out and the rows off-barred on September 10, 
1917. The stubble was then shaved and dug as already described for the previous 
year and another irrigation given the end of September. On October 10th and 
25th cultivations were given the middles, and the middle of November a little dirt 
was thrown to the rows with the six-disc straddling cultivator, this operation 
being followed by another middle cultivation. Three more irrigations were given, 
one each in November, December and January, in each case being followed by 
light middle cultivations in order to preserve a dust mulch. The harvest of the 
second year stubble was made July 20th, 1918. 

As third year stubble the trash was burnt as before and the subplats 
irrigated early in September, 1919, this being followed by the cutting and digging 
of the stubble of all of the subplats except those with tiiree foot middles after the 
proper middle-breaking and off-barring on September 9th. Later the middles 
were harrowed down and cultivations were given with the light Planet cultivator 
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on 16tli October, 9th and 80th November, 20th and 29th December, and 2l8t 
January. A little dirt was thrown to the rows the middle of November and the 
final lay-by given on 21 st December, the large six-dieo straddling cultivator being 
used for ttds work in both cases. The third year stubble was dropped on August 
9th, 1919. 

To save space in an already rather lengthy article, we give below only the 
average results from the four crops, i.e., one of plant and three of stubble from 
the same plantation. It will be noticed from Table XI that the average quantity 
of cane produced per hectare varied very little between the three and seven foot 
subplats. The yield showing an appreciable diminution, however, in the rows 
planted at eight feet. 

Table XI.— Average Yields in P.O.J. 36 Experiment for Pour Years. 


Width of 

Average Weight 

Met. Touh Caxu: 

Kge Sogar 

MiddleH 

StalkM, Gnus. 

per Hectare 

per Hectare 

3 ft. 

664 

67-89 

5470 

4 ft. 

714 

71*00 

6954 

5 ft. 

776 

68*13 

5569 

Oft. 

809 

68*28 

5733 

7 ft. 

832 

69*43 

6747 

8 ft. 

804 

62*46 

5536 


The average size of the stalks has followed a quite natural course of increasing 
with the distance between the rows, this increase being remarkably steady up to 
the seven foot rows. 

Summarizing the results of this experiment, Cross^ comes to the following 
conclusions;— 

These results with the P.O.J. 36 cane confirm those already obtained in the 
Experiment Station with the Creole cane, indicating that approximately the same 
quantities of cane and sugar per hectare are obtained with rows planted at any 
distance between three and seven feet. The decision as to the distance to be given 
between the rows, therefore, should depend upon the economic factor, i.e., such a 
width of middles should be employed as results most economical from every point 
of view. Too little distance is not advisable on account of not permitting 
cultivation, lay-by, etc., with modern machinery (cultivators, lay-by machine, 
etc.). On the other hand, rows which are too far apart will signify a late closing 
up of the cane and an excessive number of cultivations. The distance to be 
selected, therefore, should be the mnalleet tvhtch will permit efficient cultivation of 
the cane plant as well ae etubhle, with modem cultivation machinery. With the 
tremendous suckering tendency of the Java canes, this distance will have to be 
greater than that commonly given for best results with the old Creole ones, but 
we think, nevertheless, that a width of middle of from five and a half to six feet 
should be sufficient to permit proper cultivation of the cane with the distinct types 
of cultivating machinery in use in the province. 

{To he continued,) 


Kecently, the Natalite Motor Spirit Co., of South Africa, held a meeting to discuss 
the disposal of the unsold patent ris:hts to the Alcohol Fuel Corporation, of London in 
exchange for a half-share (190,000 of the 200,000 issued) of the Corporation. Later, how¬ 
ever, the Company received an interdict annulling the resolution passed, thus preventing 
them from disposing of its property unless voted by a majority of more than 75 per cent, 
of the shareholders representing more than 75 per cent, of the issued capital. 


1 ItevMa, Induvlrial y Agricola de Tttcumin^ vol. x, pp. 87-100, 1919. 









Production of “Karbos” Decolorising Carbon.' 

By O. 7. BABD0B7. 

The chemistry of decolorizing carbon has been describing a decidedly upward 
curve during the last 10 or 15 years. It is with this consideration that the author 
ventures to outline a series of experiments begun in 1911, which, however, were 
unwillingly laid by in 1913, In 1916 he read a paper on Tintometry before this 
section,^ and indeed the facts presented therein were the results of an endeavour to 
establish a fairly reliable and comparative colour analysis as a preliminary step 
towards a systematic investigation of some char problems. 

The first preliminary experiments were made in the laboratory of the St. 
Laurence Sugar Befineries, Ltd., with Eponit along the lines indicated by the 
late Dr. Stkohmbb.® On revivifying experimental lots of this carbon in a small 
cylindrical iron retort by heating to a dull red heat, 800°F. (426° 0.,) it was found 
to have a higher decolorizing power than the crude material, which later was 
traced to the presence of salt having an alkaline reaction. It is an old-established 
fact that sugar solutions can best be decolorized after the liquid has been brought 
to a neutral or acid reaction. Furthermore, the presence of phosphates^ as will be 
shown later, enhances the decolorizing power of most blacks. Therefore, the raw 
** Eponit,’* or rather the alkalinity of its salts, was neutralized by phosphoric acid. 

Composition of Eponit f —Concurrent with the laboratory work, practical 
tests were made, and the general conclusion was that ** Eponit ” might be with 
advantage modified in its physical structure without prejudice to its chemical 
efficiency. Inferentially, “Eponit” is a by-product from the manufacture of 
a paraffin-like wax, ceresiu, which is understood to bo extracted from peat. 
“Eponit,” undoubtedly, is a soot, but when compared with ordinary dull lamp¬ 
blacks of the market, it has a distinctly lustrous appearance. A microscopic 
examination was made, and the result was surprising. Instead of a dull, lustre¬ 
less agglomeration of soot particles under an amplification of 200 diam, the black 
was seen to be composed of innumerable, fine, needle-shaped plant tissues, richly 
covered with nodules of microscopic carbon masses. Of course, the tissues were 
charred, but were quite distinctly constituents of the black. Clearly, then, the 
characteristics were most striking and the word “ amorphous ” could hardly be 
applied with justice to a substance in which the structure of the plant tissue could 
be so readily seen. Without doubt, “ Eponit ” was proved to be no homogenous 
substance, as would be inferred from Dr. Strohmer’s description.^ The charac¬ 
teristic dispersion of the carbon particles upon the tissues was kept in mind, and 
later led to the idea of the advantage of adding an inert substance not only to 
“ Eponit,” but to any sooty black, for the double purpose of facilitating the mani¬ 
pulation and improving still further the decolorizing effect. 

Having come to the conclusion that “ Eponit ” is nothing more than an ex¬ 
ceptionally fine soot, the next question was its unique distinctive character. 
Evidently an attempt at the manufacture of “ Eponit ” was next made by rasping 
a brick of dried peat to a coarse powder, which was heaped upon a finely-meshed 
iron screen, above which several lengths of ordinaiy stove-pipe was fixed. Above 
the stove-pipe an ample bell-jar, with tubular opening at the top, was placed. 
The pile of rasped peat was ignited and kept burning at the edges so that the 
smoke passed up through the pipe, and soot was deposited inside the compara- 

^ Resume of a paper read before the Montreal branch of the Society of Chemical Industry; 
published in the Cariadian Chemical Journal^ 1920, i, 207. 

• 1917, 806-312. » LS.J., 1911, 84 and 496. * Loc. CiL 
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tiyely cool bell-jar. At the conclusion of the experiment, about a teaspoonfol of 
soot was secured from the jar. Portions of it were submitted to all the decolorizing, 
physical, and chemical tests that had been applied to ** Eponit.” The laboratory 
product responded affirmatively to every test, and therefore proclaimed itself true 
“ Eponit,” which evidently is a soot product, and though it be regarded as such, 
the mode of its production suggested a new line of investigation in the manufac¬ 
ture of decolorizing blacks. For instance, by the destructive distillation of 
coconut shells a very powerful decolorizing black was produced. 

In passing, it may be stated that of all the blacks examined—and not ex¬ 
cluding ordinary lamp-black—“ Eponit” was found to have the lowest apparent 
specific gravity. Apparently here is a promising field and a likely line of depar¬ 
ture from the conventional production of these and similar blacks. The usual line 
followed in black production is to seek dispersion of the carbon particles by mixing 
the carbon-yielding material with lime, kaolin, diatomaceous earth and the like. 
But if the burning of plant tissues be the base of carbon production, the cost of 
these dispersion inducers may be avoided and the partial destruction only of the 
tissues may, indeed, prove efficacious. 

Having learned the structural nature of ** Eponit.** it was decided to modify 
the black, and also to experiment with the view to producing a black of similar 
nature for further information. A great many substances were experimented 
with, among them saw-dust, blood, peas, peat, bone-oil and paraffin. These, and 
mixtures of them, were decomposed by heat under varying conditions, and in some 
cases the mixtures were treated with hydrochloric acid, phosphoric acid, or sodium 
hydroxide. Again, heating under pressure—up to 200 lbs.—was essayed, but no 
encouraging results obtained. 

In the face of these failures, there still remained an old standby—namely, the 
purified animal black of years ago. But the one great objection to the use of 
dusty or sooty blacks is that they all tend to very soon clog the filter-presses used 
for filtering out the black after it has done its work as a decolorant. However, 
the significance of the acidular plant tissues found in the “Eponit” was here 
applied and some charred sawdust was mixed with prepared carbon from decom¬ 
posed char-dust, or even ground discarded char from the refinery. The result was 
highly satisfactory; a decolorizing black was now at hand fully as efficient as 
“ Eponit,” and having none of its objectionable features. 

** Karho$t^^ a new production ,—Kaw and charred sawdust have long been 
known as excellent press-filtering media, and as fully oO per cent of charred saw¬ 
dust could with advantage be mixed with animal carbon another purpose was also 
served—namely, the immobility of the new black was much less marked; indeed, 
so much so that there was every promise that heat regeneration would be possible 
in a somewhat modified char-kiln. This new black, therefore, had specific features, 
and was placed among its competitors under the name of “Karbos.” Further¬ 
more, it proved such an excellent filtering medium that upon one occasion an 
experimental run through a filtering press not only filled the press with the carbon, 
but also a foot of the feed-pipe, and still the press kept running freely. 

“ Earbos ” is prepared by digesting 1 kg. of 100 mesh char-dust with 1250 o.c. 
of 18^ Beaum^ commercial hydrochloric acid for 20 hours. The resulting pasty 
mass is then worked up with 23 litres of water, 70 grms. charred sawdust 
added, and the whole agitated by an air current, or by mechanical means, and 
filtered as rapidly as possible. The resulting black is washed with two batches of 
water of 23 litres each, the first batch being retained to dilute a subsequent lot 
of paste, while the second is run to waste, as it contains practically no phosphates. 
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The large quantity of water i« necessary^ as otherwiise reverted ” phosphate de¬ 
posits upon the black, reducing its efiOloiency. The phosphate liquor filtered hroxn 
the “ Karbos” has a density of from 7® to 8® Beaum^, equal to 13 to 14 per cent, 
of superphosphate, and may serve as a defecating agent or may be concentrated 
and sold as superphosphate of lime. 

Success with “Karbos” again brought the interest of modifying ‘*Eponit” 
to the front yet further, so 30 to 60 per cent, of charred sawdust was mixed with 
some of this material, thus increasing the plant tissue in the black and offering a 
larger surface to which the elementary carbon would adhere. It was expected 
that by sectiring a greater dispersion of the amorphous carbon particles their 
aggregate efficiency would be increased. Decoloiizing experiments made with 
such modified “Eponit” demonstrated that the “Eponit*^ in the mixture had 
increased in its efficiency by something like 26 per cent. 

Chemistry in decolorizing blacks ,—The presence of the elements, H, N, and 0 in 
char has been recognised since 1850, or thereabouts, but for a time it was inferred 
that these elements, as such, were held as occluded gases. T. L. Patterson, ‘ 
however, was the first, as far as the writer knows, to demonstrate that the car¬ 
bon usually reported in char analysis is really composed of cai'bon and a 
carbonaceous complex containing, besides carbon, also H, N, and 0. Indeed, he 
stated that ** the combination in which N exists in animal charcoal has not hitherto 
been investigated.” 

The so-called “carbon” in animal charcoal is usually determined by dissolving 
the calcium phosphate and other salts of the char in hot hydrochloric acid, washing 
out with water, drying and weighing the residue. The residue is incinerated and 
the combustible part is reported as carbon. The reported carbon is not the element 
carbon only, but a mixture of carbon and a niti’ogenous body of the empirical 
formula Ultimate analysis shows it, in round percentages, to con * 

tain: C, 63; H,4; N, 12; and O, 21 per cent. Patterson extracted this substance— 
let us call it “ nitro-body ” for convenience—from the hydrochloric acid insoluble 
residue by digesting it in cold sulphuric acid. Upon diluting the sulphuric acid 
with water, the nitro-body is obtained as a dark brown, flocculent, gelatinous 
precipitate. A second extraction with hot sulphuric acid takes out a further 
quantity of the same body, or a very similar one. 

Patterson’s char investigations, as set forth in the paper, are devoted to the 
discussion of many interesting view-points in char chemistry, but confining our¬ 
selves to the nitro-body, there is this important practical feature about it—that it 
possesses a very high decolorizing power when it is allowed to react on caramel 
and sugar solutions without destroying its gelatinous condition. According to 
Patterson, this nitro-body in its original suspension will decolorize 17*43 c.c.* 
caramel solution, which makes it 16 times better a decolorizer than good charcoal. 
But if the nitro-body be dried and then ground and applied in this state as a de¬ 
colorant, its power falls to 10*0 per cent, below that of standard charcoal. The 
practical importance of Patterson’s work lies in showing that this nitro-body 
gradually disappears under reheating of the char. Virgin char may contain as 
much as 2 per cent, of the body (the author has found as much as 2*8 per cent.), 
but a char that has been in use eight weeks contained only 0*3 per cent., while in 
a discard char the percentage had fallen to 0*04 per cent. 

There are a great many other interesting features connected with this nitro- 
body, and some of them are discussed by Patterson. It is a matter of regret, 
however, that no study was made relative to the comparative decolorizing power 

I Jl. Soe. Vhem. Ind., 1908, 008-614. 
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of the nitroobody and the denitrogenized carbon from which the nitro-body has 
been extracted. Such an investigation would have been of immense value from 
a theoretical as well as a practical point of view. Probably a few experiments in 
this direction might have answered the significant question whether the elementary 
carbon or the nitro-body has the greater decolorizing power* 

Not more than two classes of decolorizing blacks are at the disposal of 
industries to-day. In the first, animal black stands as the only representative 
and is without a rival. In the second may be placed all those dusty, sooty, 
highly comminuted blacks, among which ** Eponit ’’ may be regarded as typical. 
As has already been remarked, the general effort toward the commercial produc¬ 
tion of this class of blacks is to mix vegetable organized material with some such 
substance as lime, clay, etc., which all, in a manner, act as dispersive agents for 
the carbon particles. The action of these dispersive agents may be regarded as 
analogous to the function of bone tissue in animal black. 

We have at hand to-day a superabundance of decolorant blacks (as “ car- 
.boraffin,” ** molasschar,*’ etc.),* most of which, under proper manipulation, may 
serve some practical purpose, more particularly, perhaps, where comparatively 
small volumes of coloured solution require decolorization, aqueous extracts, for 
example; but the next urgent need is a thorough study of their physical and 
chemical properties. They must all be tested by some standard method. The 
generally loose statements as to their specific power are either valueless, or, what 
is worse, misleading. A black may do wonderful work, but can it be readily 
revived, and how often, is quite as important. 

In the author's opinion, the next line of progress should be to find a specifie 
or general dispersive medium which will enable each particle of the decolorization 
carbon to exercise its full function. If, let us say, charred sawdust should prove 
to be such a dispersive medium for the minute carbon particles of active black— 
that is, the only part of the black exercising a decolorizing power—it seems 
probable that the study of decolorizing phenomena of these products will be made 
more definite. This belief is sti'engthened by the fact that similarly conducted 
tests did not always give quite concordant results at first, and the trouble was 
traced to the method of adding the decolorant to the solution under examination. 
This refers more particularly to blacks of the “ Eponit” type. When no disper¬ 
sive material is added to such blacks there is a tendency of agglomeration and the 
full power of the active black cannot be exerted, or, again, agglomeration may be 
more pronounced in one experiment than in another. Again, in a black like 
“Karbos,” it was observed that the extent of the comminution of the char-dust 
had a marked infiueuce on the final decolorizing power of the finished black. 
Thus powdered char passed through 60, 80, 100, or 200 mesh sieves proved succes¬ 
sively more powerful a decolorant as the comminution was increased.^ 

In closing, it may be remarked that comparative claims of the power of a black 
are almost invariably oast upon an entirely erroneous basis. The practice seems 
to be to compare a black weight for weight, while comparison should be based upon 
the active decolorizing base in the particular product under examination. As an 
illustration, when char is taken as the unit of compatison, it is frequently stated 
that such and such a black has 6, 6, 10, yes, 20 times the decolorizing power of 
char, forgetting that the black of high power simply owes that quality to the fact 
that it may contain five or six times more active black than the char with which 
it is compared. 

1 See also 1919, 168; 1919, 685. • See also BBADUtr, LS.J., 1920, 52. 
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of Sucrose.' 

B7 BICHAltD V, JAOESOK and L. OILLIS. 

( Continu 0 d fr(m pag$ 514*) 

Influence of Impurities on the Double Polarization Method, 

These impurities may be inyert sugar, non-sugars, and raffinose. It is 
necessary to study the behaviour of these constituents during the analysis, the 
requirement for an exact result being that all optically-active substances except 
sucrose shall remain unchanged in the presence of hydrochloric acid. 

Effect of reagents on invert Bii>gar, —^Varying amounts of hydrochloric acid were 
added to solutions of pure invert sugar, obtained by inverting refined sugar with 
the enzyme invertase. The results obtained showed that within wide limits the 
relationship is linear, even when the amount of acid varies between 0 and 40 c.c. 
of 6*4 N per 100 c.c., which is contrary to the findings of Tolman.* 

The effect of hydrochloric acid on the rotation of invert sugar may be stated 
in terms of the negative constituent of the divisor by the equation: j? = — 42*00 
— 0*125 (7, in which C represents the c.c. of 6*34 N acid in 100 c.c,; or = — 
42*00 — 0*5407 m = — 42*00 — 1*972 N, in which m represents the grms. of 
anhydrous HOI in 100 c.c., and N the normality of the solution with respect to 
the acid. 

In other words, the rotation of invert sugar is in aqueous solution — 42*00 
and in acid solution — 43*25. Here at once we have a very serious source of 
error, inasmuch as in the analysis the change of rotation of the invert sugar (or 
reducing sugars) already present in the sample would be reported as sucrose. 

Bealizing that it would be desirable to find some reagent to add to the direct 
polarization which would have the same effect on the invert sugar as the hydro¬ 
chloric acid, an examination was made of the effect in this respect of a number of 
acids and neutral salts. Acetic acid (in greater excess than that generally used 
to decompose the lead-levulosate compound) was found to cause a diminution of 
the negative rotation of invert sugar. Hence the use of this reagent would only 
aggravate the effect which it was intended to correct. Phosphoric acid was 
observed to increase the negative rotation, but also to cause a very considerable 
inversion of sucrose while reading the polarization. 

However, it was discovered that there is a large class of neutral salts which 
influence the rotation of invert sugar in the same direction as hydrochloric 
acid, among which are sodium chloride, ammonium chloride, calcium chloride, 
and potassium oxalate. If, then, the mixture to be analysed consists of invert 
sugar and sucrose, it is merely necessary to add to the direct polarization solution 
a quantity of the salt sufficient to raise the rotation of the invert sugar to the same 
value which it would have in the presence of hydrochloric acid in the invert 
polarization. 

In the case of sodium chloride, the rotation in terms of the negative constituent 
of the divisor is expressed by the equation: .5 = — 42*00 — 0*540 m; and in that 

^Editorial Summary of Scientific Paper^ No. 976, Bureau of Standards, Washington, D.C., U.S.A, 
(^8 Bulletin is obtainable of the Superintendent of Documents, Government Printing Office. 
Washington, D.C., U.S.A.; price 10 cents.)—An abstract of this important research has already 
been given, for whioli see 19 : 20 .175. 

* Bulletin No. 73; Buraau of Standards. 
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of ammonium chloride by ^=: — 42*00 — 0*563 w, in which m is the number of 
grms. of the salt in 100 o.c. of the solution. Comparing the formula in the 
case of sodium chloride with that expressing the effect of hydrochloric acid, it is 
found that 1 grm. of NaCl produces almost identically the same effect as 1 grm. 
of HOI. Contrary, therefore, to the general impression, it is not because of its 
acidity that hydrochloric acid exerts its influence. This effect is but a single 
instance of the general truth that all dissolved substances affect to a greater or 
less degree the rotation of all optically-active substances. As far as can be 
stated now, the effect of inorganic substances on the rotation of invert sugar 
is a complicated function of both ions, and can in no instance be ascribed 
directly to mere acidity or neutrality. Inasmuch as equal weights of salt and 
hydrochloric acid exert the same influence on invert sugar, it is obvious that upon 
neutralization after inversion the weight of salt will be about 1*6 as great as the 
weight of the acid. It was possible to show that the rotation of the neutralized 
invert sugar solution does show an elevation about 1*6 times as great as that of 
the acid solution. The weight of NaGl causing the same change rotation as 5 o.c. 
of 38*8 per cent. HCl is 2*315 grms., and of N H^Cl, 3*392 grm. 

Effect of reagents on sucrose. —The effects of these neutral salts upon the 
rotation of sucrose were carefully measured, and it was evident that the rotation 
is diminished in a linear relation with the quantity of salt added. Furthermore, 
it was clear that if the concentration of the salt is measured with care, the rotation 
of sucrose in the presence of salt is capable of the same accuracy of measurement 
as the rotation of pure sucrose solutions. We can therefore use for a given salt 
concentration th^ corresponding rotation of sucrose with the same confidence that 
we use that of the normal weight of sucrose in pure aqueous solution. 

The rotations of normal sucrose solutions in the presence of neutral salts are 
expressed by the following formulas:— 

R NaCl = 100 — 0*265 m R CaCl, =100 — 0*339 m 

R KaCaO* = 100 — 0*234 m R nh*C1 = 100 — 0*169 m 
m representing the grms. of salt present in 100 c.c. of the solution. 

Value of the Clerget Divisor in the Presence op Acids and Salts. 
Inversion by acid of varying concentration. —Pure sucrose was inverted by acid 
of varying concentration, each experiment furnishing an absolute and independent 
value. The conditions previously stated were used,' and the rotations found were 
expressed by the following equations— 

if == — 42*00 — 0*125 C7 = — 42*00 — 0*5407 w == — 42*00 — 1*972 W, 
in which C is the c.c. of 6*34 iV" hydrochloric acid, m the grms. of anhydrous HCl, 
and N the normality with respect to acid in 100 c.c. of the solution polarized. 

Discussion of results. —In the experiments made by adding acid to solutions 
already inverted by invertase, the value —43*25 was used as the point of reference 
on which all the other determinations were based. None of these solutions was 
heated in the presence of acid, nor did any remain exposed to the action of acid 
longer than the necessary time of observation. Hence the question of the decom¬ 
position of the invert sugar was entirely eliminated. On extrapolating the curve 
on which this series was plotted to zero concentration of acid, the value —42*00 
was obtained as the rotation of invert sugar in aqueous solution when 13 grms. 
of sucrose is inverted, and the polarization multiplied by 2. 

This second series of values was obtained by starting with sucrose and invert¬ 
ing with acid of varying strength, and on plotting in the same way and extra- 
^ j ^ M3-618. 
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polating to zero concentration of acid, identically the same value for the rotation 
in pure aqueous solution was found. Now, this coincidence of the two curves, in 
one of which we know no decomposition of invert sugar had occurred, necessitates 
that in the other also no decomposition is involved. We may now conclude that 
under the conditions of the inversion specified no measurable decomposition 
occurs. 

Another interesting conclusion relates to the value —42*00 for the rotation of 
pure invert sugar in aqueous solution. Fortunately we have available the result 
obtained by the use of invertase by C. A. Browne', namely —42 on the Herzfeld- 
Schonrock standai’dization of the sugar scale, or —42*03 converted to the Bates 
and Jackson scale. This therefore is within the 0*03° of the polarization which 
we obtained by starting at —43*26 and determining the slope of the curve by two 
different methods. On the other hand, if we start with Herzfeld’s result —42*66, 
and extrapolate by means of the slope of our acid-concentration curves, we arrive 
at the value —41*4, which is hopelessly at variance with Brown’s value, —42*00. 
Stbxjerwald® found a value of —45*54 on the Herzfeld*Schonrock scale, or 
—45*68 calculated to the Bates-Jackson, and if we interpolate between this value 
and the invertase value of —42*03 in the presence of 28*59 c.c. of 6*34 iV'hydro¬ 
chloric acid, we obtain for 10 c.c. of 6*34 N acid the rotation —43*27, which differs 
from ours only by 0*02 S. We may therefore conclude that the accessory data 
furnish a strong corroboration of—43*25° b’ for tbe rotation of invert sugar in 
the presence of 0*634 W hydrochloric acid. Herzfeld’s value can in no way be 
reconciled with these experiments. 

Vajlub of the Divisor in Presence of Neutralized Acid. 

Neutralizing with sodium and ammonium hydroxide, —After the completion of 
the inversion, the solution is cooled, and the equivalent quantity of alkali added 
from a burette ; but it was found necessary to make this addition slowly and with 
continual shaking in order that the invert sugar should at no time be exposed to 
the strong alkali. A very slight alkalinity is sufficient to cause a rapid destruction 
of the invert sugar, and it is safer to leave the solution veiy slightly acid. A 
solution of invert sugar which would polarize —43*26 in acid solution would 
polarize —44*(^0 if the acid is neutralized by sodium hydroxide, the relationship 
being expressed by the equation, = — 42*00 —0*640 m, in which m is the grms. 
of salt in 100 c.c. of solution. 

In the case of a solution of invert sugar containing an excess of sodium 
hydroxide, it was found the next morning that it retained but two-thirds its 
original rotation; whereas in the case of a solution in which an equivalent excess 
of ammonia was present, the rotation remained quite unaffected during the same 
time. It was therefore decided to substitute ammonia for sodium hydroxide as 
the neutralizing agent in the proposed method of analysis. 

On determining the value of the Clerget divisor in the presence of 0*634 N 
ammonium chloride (3*392 grms. per 100 c.c.) by inverting with 10 c.c. of 6*34 N 
acid as usual and neutralizing with ammonia, the value of — 33*91 as the divisor 
for twice the rotation of 13 grms. at 20° 0. was found. 

Analytical Procedure. 

Error due to change of conccnfrafton.—The specific rotation of invert sugar 
changes considerably with a change in concentration. In Herzfeld’s modifica¬ 
tion the normal weight is contained in 100 c.c. of solution for the direct reading, 

i»17,139-141. • LS,J„ 1918, 489. 
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aod the half normal in the same volume for the invert polarisation. If pure invert 
sugar is subjected to the double polarization analysis, ve would actually find 
— 0*7 per cent, of sucrose, all other sources of error being eliminated. In such a 
case (an extreme one), it is very necessary that the concentration of invert sugar 
should be the same in both polarizations. 

Quite another question arises if the invert sugar is one constituent of a 
sucrose-invert sugar mixture. In such a case, the invert sugar is at a relatively 
low concentration in the direct polarization, and at a relatively high one in the 
invert polarization, when all the sucrose has become invert. The problem, then, 
is to determine whether the original relatively small quantity of invert sugar 
produces the same rotation in the presence of sucrose that it does if all the sucrose 
is inverted. An experiment made with the purpose of examining this point showed 
that the invert sugar produces about the same rotation in the presence of sucrose 
as it does if the sucrose is inverted, and quite a different rotation if diluted with 
water. But this experiment was inadequate in scope, and the question of this 
concentration effect must be considered an outstanding source of uncertainty. 
For the present, we suggest that if the sample to be analysed contains invert 
sugar, both polarizations be made at the same concentration of total substance. 
This involves but a slight complication in procedure. 

Evaluation of the divieor ,—The divisor is composed of a positive constituent 
(the rotation of sucrose), and a negative one (the rotation of the inverted sucrose), 
each rotation being measured under such conditions that other optically-active 
substances have the same value in both polarizations. 

In aqueous solution, 100 ® is the value of the positive constituent at 20 ® 0. 
We have previously shown that if reducing sugars of approximately the com¬ 
position of invert sugar are present, in order that their rotation shall be constant 
it is necessary to add a neutral salt to the solution for direct polarization. When 
5 c.c. of 38*8 per cent, hydrochloric acid is used to invert, the quantity of sodium 
chloride required is 2*315 grms. in 100 c.c., and this diminishes the rotation of 
sucrose to 99*38®. The corresponding values for ammonium chloride are 3*302 
grms. and 99*43® and the positive constituents are: (o) R = 100 — 0*27 min the 
case of sodium chloride; and ( 6 ) ^ = 100 — 0*169 m in that of ammonium chloride, 
in which m is the weight of the salt contained in 100 c.c. of the invert polarization. 

Begardiug the negative constituent, if 5 c.c. of 38*8 per cent, hydrochloric 
acid, or 10 c.c. of 6*34 N, are used to invert, the negative constituent is — 33*25. 
When C c.c. of 6*34 N acid are used it is — 32*00 — 0*125 C. If the 10 c.c. of 
6*34 N acid is neutralized by ammonia, it becomes — 33*91. When (7 c.c. of 
6*34 N acid are used, it is — 32*00 — 0*191 C = — 32*00 — 0*563 w, in which m 
represents the grms. of ammonium chloride in 100 c.c. of inverted solution. 

For ready reference the equations from which the value of the divisor may 
be computed are assembled below:— 

Posilivc. Negative. 

R = 100*00. P = —• 32*00 

R NaCl ~ 100 — 0*265 m. R hci = — 32*00 — 0*5407 m. 

R KtC «04 = 100 — 0*234 m. R NaCl = — 32*00 — 0*540 m. 

R CaCl* = 100 — 0*339 m. R NH*C 1 = — 32*00 — 0*563 m. 

R NH 4 CI = 100 — 0*169 m. 

m as before being the amount of reagent present in 100 o.c. of the solution. The 
algebraic difference giving the basic value of the divisor must be corrected for 
concentration and temperature by the equation:— 

+ 0-0676 (m — 18)- i 
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in which m is here the grms. of sucrose taken for the invert polarization and t the 
temperature (in degrees Centigrade). 

Raffino^ii formula* — In Oreydt’s derivation of the raffinose formula, * the direct 
polarization is P = 5 + 1*852 P, and the invert reading of a solution containing 
13 grms. of inverted sucrose in the presence of 0*634 N hydrochloric acid multi* 
plied by 2 is: P‘ == — 0*3325 S -f 0*9490 P, in which P, S, and Pare respectively 
the direct reading, the sucrose per cent., and the raflinose per cent., whence 
eliminating P from these two equations we obtain S =0*5124 P — P/0*8449, 
and P = P—5/1*852. 

If the inverted solution is neutralized exactly by ammonium hydroxide, we 
have: P'' = — 0*3391 8 + 0*9490 P; whence 8 = 0*5124 P — P'' 0*8515. These 
equations are strictly applicable only when the analysis is conducted at 20® C., 
and the invert solution contains 13 grms. of inverted sugar. When applying the 
ordinary procedure, the following equation is applicable for various temperatures 
and concentrations:— 

« _ P (0*4724 + 0*002e) — P» d _ P““ 

0*8961 + 0000676m — 0*003f 1*852 

But when the inverted solution is neutralized by ammonium hydroxide, it 
becomes: (0*4724 + 0*002f) — 

® 6*9027 + 6*000676m ~ 0*003^ 

in which m represents the grms. of sucrose taken for the invert solution. The 
temperature corrections take into consideration only the invei*t polarization. 
If the temperature coefficient of the rotation of sucrose is included, the two 
equations are: 

«__[!+ 0*0003 (f — 20)] [P* — P (0*4724 + 0*0020] 

^ "" 0*8961 + 0*000676m — 0*0031 

[1 + 0*0003 (f — 20)] [P'' — P (0*4724 + 0*0020 ] 

^ “ 0*9027 + 0*000676m — 0 003f 

and P = P — 5/1 *852. The temperature coefficient of the direct polarization of 
raffinose is not yet known. In constructing these equations we are obliged to 
assume that the polariscopic constants of raffinose upon which they depend are 
precise, and that the polarization of the hydrolysed raffinose is the same in the 
presence of ammonium chloride as it is in hydrochloric acid. Since raffinose 
yields levulose on hydrolysis, this assumption is obviously not correct, but the 
error introduced when the raffinose content is but a few per cent, is small com¬ 
pared with that caused by the change of acidity on the non-sugars of the beet. 
The formula can be made precise when the constants of raffinose are further 
investigated. 

General considerations. —Fortunately a great advance in clarification has been 
made by Dr. W. D. Horne, * who suggested the addition of dry basic lead acetate 
to the solution after making it up to volume. While Horne’s method very largely 
eliminates the error caused by the volume of the precipitate, there remains to be 
specified the composition of the basic acetate of the most effective basicity. From 
results which we have obtained,*we conclude that the basic portion of the lead 
salt enters more largely into the precipitate than the neutral portion. It thus 
happens that while the clarified filtrate usually contains an excess of lead, the 
latter is Very nearly neutral in reaction. Since basic lead acetate solutions contain 
too low a concentration of hydroxyl ions to affect indicators, it is certainly without 
influence on the amino compounds of beet juices, which are much less sensitive 
to the reaction of the solution than indicators are. 

^It is given concisely in Browne’s ** Sugar Analysis,” page S8S. 

• Jl Amer. Chem, 5pe., 1S04, ISS; 1919, 406. 
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We are then ooncenied (in the absence of inr^ sugar) irith the effect of the 
clarifier upon the rotation of sucrose. We have shown that neutral lead acetate 
has an entirely negligible influence on the rotation of sucrose;’ but Bates and 
Blake* have shown that basic lead acetate causes at low concentration a diminu¬ 
tion and at high concentrations an elevation of the rotation. Consequently, it is 
only necessary for the analyst to assure himself that his filtrate is not basic. 

In the present state of the clarification question, the greatest safety lies in the 
use of the minimum quantity of the reagent. It is an open question whether it 
is permissible to add acetic acid to the direct polarization; an excess might 
influence in uncertain degree the rotation of the non-sugars. 

In the following table are assembled the three variables which may be en¬ 
countered. It is not intended to imply that analyses performed by the prevailing 
methods give results which are seriously in error. The table indicates only the 
effect of each item individually; the collective effect can only be measured by an 
extensive series of comparative analyses. 

(D. P.direct polarization, made directly or acidified with acetic acid and made up to one- 
tenth greater .volame. I. P.*invert polarization. 60 c.o. plus 25 c.c. water, or 
76 C.C., made up to 100 c.c.) 


Method of polarization. 

Sucrose 

Invert sugar in original 
sample. 

Nonsugars of beet. 

D. P. of filtrate from 
lead clarification 

1, P. in HCl solution 

Constant not repro¬ 
ducible® ; 142*66 

erroneous^. 

Seriously affected 

(1) by change of con¬ 
centration® 

(2) I. P. elevated^ by 
HOI 

Affected by change 
of acidity 

D. P. of filtrate from 
lead clarification 

I. P. deleaded and read 
in Hd solution 

Constant not repro¬ 
ducible®; 142*66 
erroneous ^ 

Seriously affected 

(1) by change of con¬ 
centration® 

(2) I. P. elevated by 
HCl® 

(3) I. P. elevated by 
deleaded agent ^ 

Affected by change 
of acidity 

I>. P. in acetic acid 
solution 

1. P. deleaded and read 
in HOl solution 

Constant not repro¬ 
ducible® ; 142*66 
erroneous * 

Seriously affected 

(1) by change of con¬ 
centration® 

(2) I. P. elevated by 
H01« 

(3) I. P. elevated by 
deleaded agent ^ 

(4) D. P. elevated by 
depressing effect of 
acetic on invert 
sugar® 

Affected by change 
of acidity 


{To he continued,) 


A new company has been formed in Mauritiiis with a capital of one million rupees to 
import from Keunion sugar cane for crushing in the Mauritius sugar factories, as the 
latter can deal with more cane than their estates can supply. As the two islands are only 
one day’s steaming apart, the cane will not suffer any deterioration, while it is considered 
an advantage to crush it in modem Mauritius mills rather than in the out-of-date 
fitctories wmch exist in many instances in Reunion. 

^ Figures demonstrating this are given by tlie autliors on page 164 of their BuUeUn, 

* B, S, Bulletin, 8, 105 {Seientifte Paper TXo, 5S}. 

•I.5.J., 1980, 514. 1930, 513. » 1980, 178. «!.&/., 1980, 670. 

U.S.J., 1980, 570. •J.iir.jr., 1980, 570. 
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Prom the *‘Sus:ar Cane,’* October, 1870* 

Wm, Arnot published in this issue a series of analyses of animal charcoal 
representative of the work of a number of refineries in this country and America* 
Several features of interest are observed in a casual glance at the tables he reprct- 
duces. Thus, it is seen that the carbon of the Clyde samples is considerably in 
excess of the normal proportion in good working chars, being up to 16*35 per 
cent. ; while on the other hand the Mersey samples are lower than desirable, 
namely 8*2 to 9*0. On the other hand, the New York samples, although they had 
been in use for several years, gave 10*2 to 10*5, and those from the Thames sugar- 
houses showed 11 *2 to 11*4 per cent. Begarding the carbonates, these are observed 
to range from 2 per cent, in one of the Mersey samples to 6 in those from the 
Thames ; but the differences here are not marked by locality, as was so in the case 
of the carbon, but seem in a measure due to the quality of the sugars refined. 
Similarly, the sulphates are noteworthy, and differ widely in the various samples 
from about 0*1 to nearly 1*0 per cent. Alkaline salts were fewest in the case of 
the American samples, and lead the author to observe that this affords another 
proof of the care given by the New York refiners to every matter connected with 
the “ health ” of their char. 

Dr. Wallace continued his paper on **Animal Charcoal commenced in the 
last issue,' but this instalment covered veiy well the same ground as did his 
previous contribution, which we have already noticed.* He concluded by remark¬ 
ing that “ it is the process of * burning’ which gradually destroys its absorbing 

power, and makes it * old ’.There is no difBiculty on the laboratory scale of 

working in renewing the original power of charcoal by removing the compounds 
which have been absorbed from the sugar, and the difficulties in the way of 
adapting these to the requirements of the refinery are probably not insuperable. ** 

A lecture given by Dr. D£ Loos, a Dutchman, describing the general state of 
the beet sugar industry in his country at that time was reproduced in this issue. 
Pulping and pressing wei*e still applied as the means of extracting the juice from 
the roots, though it is mentioned that some factories were applying the maceration 
process of Schiizenbach and the diffusion process of Bobeut; and that “ it is said 
by many of its advocates that this diffusion system yields more sugar, whereas the 
costs of production are much less than that in which the draining is effected by 
hydraulic presses, on account of the saving in labour.” After carbonatation, the 
juice was passed over char through animal charcoal to remove ** combinations of 
alkalis with organic acids, the small quantity of colouring matters, as well as some 
lime ” ; while after evaporation to thick juice or syrup it once more went over 
char. Pour products were obtained. 

Other articles included **Cane Culture in the Island of Beunion”; *‘The 
Imphee or Planters* Friend **; ** Sugar in the Australian Colonies, does it 
pay ?” and The War and the Beetroot Sugar Crop.’* One patent was pub¬ 
lished, namely that by A. Herbst^ for drying sugar in the moulds by means of 
air heated by passing it through a cylinder provided with tubes, through which 
tubes steam circulated. ** As soon as the air thus wanned passes into the moulds 
it is subdivided into many currents, and diffused through the crystals of sugar, 
absorbing the moisture, and passing away at the bottom of the loaves.” 

» L8 J, 1920,488. * J 1920, 12. < English Patent, No. 416, dated February llth, tS70. 
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The Sugar Trade of United States during the 
Fiscal Year 1919<-20.' 

New records were made in the sugar transactions of the United States with 
other countries during the fbscal year ended June 30th, 1920, receipts from foreign 
countries and noncontiguous American territories amounting to 9,483,727,637 Ihs. 
and shipments thereto aggiegating 1,438,680,026 lbs. Furthermore, although the 
uneven distribution of available supplies of sugar in the United States (due in 
part to the transportation situation) led to high retail prices in many localities, it 
seemingly did not restrict the total consumption, for the average per capita con¬ 
sumption in continental United States for the fiscal year just ended likewise 
established a new record—‘90*6 lbs. 

The total importation in the fiscal year 1920 comprised cargoes from 40 foreign 
countries, in addition to receipts from the Virgin Islands, the Philippines, Hawaii, 
and Porto Eico. As in the fiscal year 1919, when the Sugar Equalization Board 
stated that large quantities of sugar were bought in Cuba in 1918 by British 
interests, brought into the United States for refining, and then shipped abroad, 
similar transactions enter into the statistics for 1920. These exports and imports, 
however, practically counterbalance. 

Large Increase in Latin American Trade ,—The total imports of cane sugar 
into the United States, exclusive of receipts from Hawaii, Porto Eico, and the 
Philippines amounted to 7,532,310,606 lbs. in the fiscal year 1920, against 
5,621,031,787 in 1919 and 4,944,813,410 lbs. in 1914 ; or anincreaseof 34 per cent 
over 1919 and of 52 per cent over the pre-war year 1914. 

Cuba was the chief source of supply in 1920, The imports from that country 
of 6,905,709,612 lbs. broke the former high record of 5,488*,711,032 lbs. in 1919. 
Other large increases in the number of pounds of sugar imported in 1920 over the 
previous year are: Dominican Eepublic, from 4,390,594 in 1919 to 146,638,847 in 
1920; Central America, from 11,319,415 to 66,164,091; Peru, from 10,377,825 to 
73,710,043; and other South American countries, from 20,849,450 to 133,158,013. 
The gain in the last-mentioned instance is largely due to receipts of 100,518,104 
lbs. from Brazil. Mexico contributed 62,670,943 lbs. in 1920. 

Other notable imports of sugar during the fiscal year just ended include 
24,871,323 lbs. from Canada, 27,481,913 lbs. from Hongkong, 9,124,429 lbs. from 
British East Africa, and 35,722,787 lbs. from European countries. The cane 
sugar from Belgium, Netherlands, and England includes some items of foreign 
sugar refined in the United States, exported with benefit of drawback, and 
reimported with duty collected equal to the drawback. The greater part of the 
remainder from these countries consists of Java sugar. 

ImpcrU of Beet Sugar ,—^A new development in the sugar trade is the recent 
importation of beet sugar, 14,270,114 lbs., valued at $2,435,110, reaching the 
United States from foreign countries since January, 1920. There were no imports 
the first half of the last fiscal year, and only 1,180 lbs., worth $108, were imported 
in 1912. Of the 14,270,114 lbs. imported in 1920, 331,834 lbs., valued at $49,653 
arrived in March from Belgium; 13,126,180 lbs., invoiced at $2,293,406, from 
Germany in June; and the remainder, 812,100 lbs., worth $92,049, from Canada, 
mostly during May and June. The returns credited to Germany originated in 
Czechoslovakia, but were shipped from the port of Hamburg. Unfortunately, 

1 Prepared by the DlvUion of Statistics, Bureau of Foreign andDomestlo Commerce, and 
published in Commerce Jteports. 
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some of the items included in this class were imported with cane sugar and the 
corrections did not reach Washington in time to make the necessary changes in 
the totals of beet and cane sugar imported until after the June Monthly Summary 
was in print. 

Cane Sugar Importe ,—^The amount and value of the receipts of cane sugar 


from all countries in 1920 were:— 


Countries. 

Lbs. 

Value. 

Belgium .... 

4,829,718.. 

$826,086 

Denmark 

526,460.. 

47,067 

Netherlands.. 

13,920 918.. 

2,460,488 

England .... 
British 

16,446,691.. 

2,960,636 

Honduras.. 

2,589.. 

313 

Canada. 

24,871,326.. 

3,169,142 

Costa Rica .. 

6,844,667.. 

749,472 

Guatemala .. 

16,622,226.. 

1,866,333 

Honduras .. 

16,668,227.. 

1,907,306 

Nicaragua .. 

13,389,187.. 

1,345,480 

Panama .... 

2,162,426.. 

366,094 

Salvador .... 

10,687,360.. 

1,296,946 

Mexico. 

Newfoundla’d 

62,670,943.. 

10,093,676 

& Labrador 

120,000.. 

14,857 

Barbados 

391.. 

28 

Jamaica .... 
Trinadad and 

783,816.. 

143,046 

Tobago.... 
Other British 

1,821,320.. 

324,646 

West Indies 

6,610,339.. 

386,664 

Cuba.6 

Virgin Islands 
of U.S. .. 
Dutch West 

,906,709,612.. 696,276,678 

12,328,710.. 

1,270,436 

Indies .... 

12,616,466.. 

1,706,693 

Haiti. 

Dominican 

3,900,642.. 

692,333 

Republic.. 

146,638,847.. 

18,646,693 

Argentina .. 

244.. 

33 


Countries Lbs. Value. 

Bolivia. 3,716,474.. #217,241 

Brazil. 100,618,104.. 14,306,781 

Chile. 476,994.. 89,676 

Colombia.... 1,689,667.. 217,437 

Biit’h Guiana 20,609,722.. 2,266,027 

Dutch Guiana 176.. 18 

Peru. 76,710,043.. 8,163,713 

Venezuela .. 6,297,633.. 880,686 

China. 2,690.. 264 

Kwantung, 


leas’d terrify 260,000.. 40,978 

British India 2,368,701.. 360,198 

Dutch East 

Indies 2,402,214.. 446,064 

Hongkong .. 27,481,913.. 4,761,871 


Japan . 1,966,818.. 332,302 

Australia .... 1,008.. 83 

Philippine 


Islands.. 46,387,719.. 4,407,606 

British East 

Africa 9,124,429.. 1,714,087 


Total 7,677,698,326 684,679,477 

Noncontigu¬ 
ous terri¬ 
tories: 

Hawaii ..1,066,623,998.. 118,961,666 

Porto Rico 837,736,200.. 98,802,436 


Grand Total a9,471,467,623 a902,343,469 


Arrivals of sugar from the Philippines declined from 210,950,760 lbs. in 1919 
to 45,387,719 lbs, in 1920. It is understood that this decrease is offset by ship¬ 
ments made from the islands to China, Hongkong, and Japan. Hawaiian sugar 
receipts dropped from 1,215,594,766 lbs. in 1919 to 1,056,023,998 lbs. in 1920. 
Arrivals from Porto Bico for the last fiscal year were 837,735,200 Ibs.—a material 
gain over the 703,286,023 lbs, received in 1919. 

France the Chief Buyer of Exports ,—The total domestic exports of 1,444,030,665 
lbs. of sugar from the United States to foreign countries in 1920 exceed by 
328,165,504 lbs., or nearly 30 per cent, the corresponding figui^ for 1919. There 
was an increase in the total value of 61 per cent—from $81,569,660 in 1910 to 
$131,771,308 in 1920. Exports to Prance of 698,798,020 lbs. broke the previous 
high record of 478,967,887 lbs. in 1917. Pre-war exports of sugar to Prance 
were insignificant, amounting to only 1,000 lbs. in the year ended June 30, 1914. 
In the six-year period since that date Prance has led all countries as a market for 
American sugar with aggregate shipments of 2,424,045,466 lbs., surpassing those 
to the United Kingdom of 2,154,606,913 during the same period. 

The increased , output of beet sugar in Europe, particularly in Belgium and 
Czechoslovakia, relieved to some extent the calls upon this country for cane sugar, 
a Subject to minor correctiouB. 
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as is shown hy the decreased shipments in 1920, as compared with 1919, to Belgium, 
Italy, Spain, and Gibraltar, the last-named being a trans-shipment port lor Near 
Eastern countries. 

Large iocreases in the quantity exported in 1920, as contrasted with 1919, 
occurred in the case of Norway, which took 74,861,248 lbs., against 17,020,101 lbs, 
in 1919; Switzerland, 60,193,687 lbs., against 2,268,210 lbs. in 1919; and Greece, 
60,403,883 lbs., as compared with 9,328,320 lbs. in 1919. Gains on a smaller scale 
are shown in the sugar exports to Denmark, the West Indies, Netherlands, the 
Philippines, and British and French Africa. The trade with Canada has been 
reversed. Not only did exports thereto decline from 69,671,218 lbs. in 1919 to 
966,908 lbs. in 1920, but the United States imported therefrom 24,871,326 lbs. of 
cane sugar and 812,100 lbs. of beet sugar during the last fiscal year. 

Exjforte to Principal Countries in 1920, —The quantity and value of the 
refined sugar (including maple sugar) shipped to the principal countries in 1920 


were:— 


Countries. 

lbs. 

Values. 

Belgium .... 

11,038,606.. 

(1,094,063 

Denmark .... 

7,002,624.. 

661,693 

France. 

698,798,020.. 

62,046,336 

Gibraltar .... 

36,777,900.. 

2,876,724 

Greece ...... 

50,403,883.. 

4,633,981 

Italy. 

343,087.. 

41,269 

Netherlands .. 

1,331,930.. 

126,196 

Norway. 

74,361,248.. 

7.679,019 

Spain.. 

39,812,310.. 

4,727,907 

Switzerland .. 

60,193,687.. 

5,635,081 

UnitedK’Kdm 363,236,369.. 

31,270,809 

Canada. 

965,908.. 

143,180 

Panama .... 

438,660.. 

49,638 

Mexico. 

Newfoundla’d 

9,415,162.. 

1,011,237 

& liSbrador 

1,322,389.. 

180,669 

West Indies.. 

2,324,876.. 

294,190 

Uru^^uay .... 
Philippine 

11,214,800.. 

973,896 

Islands 

6,353,960.. 

572,460 


Countries. 
British Africa 
French Africa 
Other 
countries.. 

lbs. 

6,746,071.. 

4.642.676.. 

68.806.671.. 

Values. 

(1,018,262 

623,623 

6,216,886 

Total to 



f oreign 

countries 1,444,030,665.* 

131,771,808 

Noncontigu¬ 
ous terri¬ 
tories ; 

Alaska .... 

5,566,898.. 

701,018 

Hawaii.... 

916,220.. 

121,037 

Porto Rico.. 

1,262,033.. 

126,868 

Re-exports of 
foreign sugar 

6,904,215.. 

360,310 


Grand 

Total 1,458,680,026.. 133,070,641 


Shipments to Alaska increased from 4,334,504 lbs. in 1919 to 6,566,893 lbs. in 
1920, to Hawaii from 631,812 to 916,220, and to Porto Bico from 276,172 to 
1,262,033. The re-exports of foreign sugar from the United States also rose from 
3,017,199 lbs. in 1919 to 6,904,216 lbs. in 1920. 


Produstion^ Availahle Supply^ and Prices, —The production of cane sugar in 
continental United States for the year 1919-20 is estimated at 241,998,400 lbs. and 
of beet sugar at 1,462,902,000 lbs. This production, imports from foreign coun¬ 
tries, and receipts from noncontiguous territories, together give a total of 
11,180,628,037 lbs. available in the markets of the United States. Deducting 
from this amount the exports from continental United States of domestic sugar, 
1,444,030,666 lbs., the re-exports of foreign sugar, 6,904,216 lbs., and shipments 
to noncontiguous American territories of 7,746,146 lbs., makes the net amount 
retained for consumption in the United States 9,721,948,011. Using the revised 
figures of August Ist, 1920, issued by the Treasury Department, of the estimated 
population of continental United States of 107,239,000, this works out a per capita 
consumption of 90*6 lbs. in 1920, against 82 ll». in 1919. 

The average import price of sugar has increased from 2 cents per lb. in 1914 
to 6*3 cents per lb. in 1919 and 9 cents per lb. in 1920. This is an increase in 
1920 of 70 per cent over 1919 and of 360 per oent over 1914. The average price 
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per lb. of sugar from Hawaii was 3 cents in 1914, 6*2 cents in 1919, and 11*3 cents 
in 1920, and from Porto Bioo 3*1 cents in 1914, 6*8 in 1919, and 11*8 cents in 
1920. 

The average export price of sugar was 9 cents per lb. in 1920, against 7*3 
cents per lb. in 1919 and 3*6 cents in 1914. 

June the Record Price Month—New Crop Eatimates .—The monthly average 
price of 16*1 cents for imported cane sugar was higher in June, 1920, than for any 
previous month in the fiscal year. From 6*6 cents in June, 1919, it rose to 6*5 
cents by December, and jumped to 10 cents in January and to 12*4 cents in May 
of the current year. The monthly average price of refined sugar exported from 
the United States advanced from 7*7 cents in June, 1919, to 8*2 cents for December, 
dropped to 8 cents in February, rose to 11 cents in March and 11*3 cents in May, 
and dropped to 10*4 in June of 1920. The import price of raw sugar corresponds 
with the wholesale price thereof in the country from which it is shipped. The 
export price of refined sugar is the actual cost of the sugar at the time of exporta¬ 
tion in the ports of the United States from which it is shipped. 


The Determination of Sucrose in the Presence of 
both Invert Sugar and Raffinose. 

By WALLACE MONTGOMERY, 

Chief Chemist. Union Sugar Co. Betteravia. Cal.. U.S.A. 


It is only rarely that we meet with a combination of sucrose, invert sugar, 
and raffinose, and for the determination of the amount of each constituent both 
chemical and optical methods are used. 

Let S == total sucrose (sucrose and invert sugar figured as sucrose); R == per 
cent, anhydrous raffinose; Cn = grms. of copper found in determining the total 
sucrose; P = polarization after inversion at 20 ® C.; F' = sucrose factor, obtained 
by dividing the Cu found in the determination of total sucrose by the corre¬ 
sponding amount of sucrose as given in Table A; and F" = raffinose factor, 
obtained by dividing the Cu found by the corresponding weight of raffinose 
from Table B. 

For example, on a sample of syrup, using the customary amount, 0*1628 
grms., we have Cu = 0*209 gfms.; P = —8*00. 
fi ‘209 _ 1.9079. 


Then F^ = 


0*1062* 


From Dr. Baumann’s formulat, 8 = 


0*147* 

582*98 


= 1*422. 

On — PF" 


0*9491/’' 4 - 0*3266/’" 
R = 1*054 P 4- 0*344 8 


Substituting in above formula we have 8 = 57*13; R = 11 * 22 . 

Now, we know 8 includes all invert sugar originally present, so we must 
determine the amount of invert sugar in the original substance. This may be 
done by inversion and titration against Fehling’s solution. In one case, however, 
4*55 per cent, was present. 

Bemembering now that 9*5 parts of sucrose form 10*0 parts invert sugar, we 
calculate the per cent, of sucrose: 4*55 X 0*95 = 4*32 percent, sucrose. Then 
57*13 — 4*32 = 62*81 per cent, sucrose. 


^ See Tables A and B for results. 

tSee WixcHMANN, **Sugar Analysis,*^ page 104, for derivation of formula. 
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So in our sample we lutve present: 

Sucrose .. .. 52*81 per cent; 

Baffiuose .... 11*22 ; 

Invert sugar .. 4*55 ,, 

Table A» 

(For calculation of Sucrose from tlie Cu found, using Mohr’s measure, boiling three 
minutes and working on 0*1628 grm. substance.) 


Cu. 


Sucrose 

Cu. 

Sucrose 

Cu. 


Sucrose 

Cu. 


Sucrose 

grms. 


gnus. 

grms. 


grms. 

grms. 


grms. 

grms. 


grms. 

0*079 


0.0400 

0*126 

,, 

0*0628 

0*171 


0*0863 

0*217 

,, 

0*1106 

0*080 

,, 

0*0406 

0*126 

,, 

0*0633 

0*172 

,, 

0*0868 

0*218 

.»• 

0*1111 

0.081 


0*0410 

0*127 


0*0638 

0*173 


0*0873 

0*219 


0*1116 

0*082 


0*0415 

0*128 

,, 

0*0643 

0*174 

.. 

0*0878 

0 220 


0*1122 

0.083 


0*0420 

0*129 

., 

0*0648 

0*176 


0*0883 

0*221 


0.1127 

0*084 

,, 

0*0425 

0*130 

,, 

0*0663 

0 176 


0*0889 

0*222 


0*1132 

0*086 


0*0429 

0*131 

,, 

0*0668 

0*177 


0*0894 

0*223 


0*1137 

0*086 

,, 

0*0434 

0*132 

,, 

0*0663 

0*178 


0*0899 

0*224 


0*1143 

0*087 

,, 

0*0439 

0*133 


0*0668 

0*179 


0*0904 

0*226 

,, 

0*1148 

0*088 

., 

0*0444 

0*134 


0*0673 

0*180 

,, 

0*0910 

0*226 


0*1164 

0*089 

,, 

0*0449 

0*136 


0*0678 

0*181 

,, 

0 0916 

0*227 

,. 

0*1169 

0*090 


0*0464 

0*136 

,. 

0*0683 

0*182 


0*0920 

0*228 


0*1164 

0*091 


0*0469 

0*137 


0*0688 

0*183 


0*0926 

0*229 


0*1170 

0*092 

,, 

0*0464 

0*138 


0*0694 

0*184 

,, 

0*0931 

0*230 


0*1176 

0*093 


0*0486 

0*139 


0*0699 

0*186 


0*0936 

0*231 


0*1181 

0*094 


0*0473 

0*140 


0*0704 

0*186 

,, 

0*0941 

0*232 


0*1186 

0*096 


0*0478 

0*141 


0*0709 

0*187 


0*0946 

0*233 


0*1192 

0*096 

,. 

0*o483 

0*142 

,, 

0*0714 

0*188 


0*0951 

0*234 

,, 

0*1197 

0*097 

.. 

0 0488 

0*143 


0*0719 

0*189 


0*0957 

0*236 


0*1203 

0*098 

,, 

0*0493 

0*144 


0*0724 

0*190 


0*0962 

0*236 


0*1208 

0*099 


0*0498 

0*146 

,, 

0*0729 

0*191 


0*0967 

0*237 


0*1213 

0*100 

,. 

0*0503 

0*146 

,, 

0*0734 

0*192 


0*0972 

0*238 


0*1218 

0*101 

.. 

0*0608 

0*147 

,, 

0*0739 

0*193 

,, 

0*0977 

0*239 

,, 

0*1224 

0102 

,. 

0*0613 

0*148 

.. 

0*0746 

0*194 


0*0983 

0*240 


0*1229 

0*103 

,, 

0*0518 

0*149 

,, 

0*0760 

0*196 


0*0988 

0*241 

t • 

0*1236 

0*104 


0 0523 

0*160 

,. 

0*0766 

0*196 

,, 

0*0993 

0*242 


0*1240 

0*106 


0*0528 

0*161 

,, 

0*0760 

0*197 

,, 

0*0998 

0*243 


0*1246 

0*106 

.. 

0*0633 

0*162 

,, 

0*0766 

0*198 


0*1004 

0*244 

., 

0*1261 

0*107 

«. 

0*0638 

0*163 


0*0770 

0*199 

,, 

0*1009 

0*245 


0*1267 

0*108 

,, 

0 0543 

0*164 


0*0776 

0*200 

,, 

0*1014 

0*246 


0*1262 

0 109 

.. 

0*0648 

0*165 


0*0780 

0*201 

,, 

0*1019 

0*247 


0*1268 

0*110 

.. 

0*0653 

0*166 

,, 

0*0786 

0*202 


01026 

0*248 


0*1273 

0 in 

.. 

0*0568 

0*167 


0*0790 

0*203 

,, 

0*1031 

0*249 

,, 

0*1279 

0*112 


0*0563 

0*168 

,, 

0*0796 

0*204 

,, 

0*1036 

0*260 


0*1284 

0*118 


0*0668 

0*169 


0*0801 

0*205 

,, 

0*1041 

0*261 


0*1289 

0*114 


0*0573 

0*160 


0;0806 

0*206 


0*1046 

0*262 


0*1294 

0*116 

.. 

0 0678 

0*161 

,. 

0*0811 

. 0*207 

,, 

0*1062 

0*263 


0*1300 

0*116 


0*0683 

0*162 


0*0816 

0*208 


0*1067 

0*264 

• • 

0*1806 

0*117 


0*0588 

0*163 


0*0821 

0*209 


0*1062 

0*265 


0*1311 

0*118 

• • 

0*0593 

0*164 

,, 

0*0826 

0*210 

,, 

0*1067 

0*266 


0*1317 

0*119 


0*0698 

0*166 

,, 

0*0832 

0*211 


0*1073 

0*267 


0*1323 

0*120 


0*0602 

0*166 


0*0887 

0*212 


0*1078 

0*868 


0*1328 

0*121 


0*0607 

0*167 


0*0842 

0*218 


0*1084 

0*269 

•« 

0*1338 

0*122 

,, 

0*0612 

0*168 

• • 

0*0847 

0*214 

• • 

0*1089 

0*260 

• • 

0*1339 

0*128 

• • 

0*0617 

0*169 

• • 

0*0852 

0*216 

■ • 

0*1094 




0*124 

• • 

0*0623 

0*170 

«« 

0*0867 

0*216 

• • 

0*1099 
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TahU B. 


(For oaloulatlon of anhydrous Baffinose from the (Quantity of copper found, using 
P'leas grm. of sample and boiling for three minutes.) 


Cu. 

Bafflnoso 

Cu. 

BafllDose 

Cu. 

Baffinose 

Cu. 

Baffinose 

grms. 

grms. 

grms. 

grms. 

grms. 

grms. 

grms. 

grms. 

0*0192 

.. 0*010 

01149 

.. 0*080 

0*2111 

.. 0*160 

0*3079 

.. 0*220 

0*0328 

.. 0*020 

0*1286 

.. 0*090 

0*2249 

.. 0*160 

0*3127 

.. 0*230 

0*0464 

0*030 

0*1413 

.. 0*100 

0*2387 

.. 0*170 

0*3366 

.. 0*240 

0*0601 

,. 0 040 

0*1561 

.. 0*110 

0*2623 

.. 0*180 

0*3494 

.. 0*260 

0*0738 

.. 0*060 

0*1698 

.. 0*120 

0*2661 

.. 0*190 



0*0876 

.. 0*060 

0*1836 

.. 0*130 

0*2802 

.. 0*200 



0*1022 

.. .0*070 

0*1973 

.. 0*140 

0*2940 

.. 0*210 




Publications Received. 

Die Polariaationeapparate und ihre Verwendtmg. By Dr. H. Schulz, with 
the collaboration of Dr. A. Gleichen. 112 pages; 80 illustrations. 
(Verlag von Ferdinand Enke, Stuttgart, 1919.) Price: M. 12. 

Although during recent years a number of books have been published on the 
practical use of polarimeters, none has appeared which in a moderate size sum¬ 
marizes the theory, construction, and application of these instruments from ^e 
latest standpoint. Landoldt*s work is, of course, well known; but owing to its 
size and scope it can hardly form a suitable introduction to the study of the 
subject. This book has been written to supply the want indicated. Part I 
discusses geometrical optics, and has been contributed by Dr. A. Oleiohbn ‘; and 
Part II, by Dr. Schulz, describes polarization apparatus in chapters bearing 
titles such as the formation of polarized light; laws relating to the rotation of 
light; older types of apparatus; half-shadow polarimeters; and saccharimeters 
(sugar scales, exterior construction of instruments, lamps and tubes, rotation 
determination,(and practical applications). 


The Mauritius Almanac and Oommercial Handbook for 1920. Compiled 
under the direction of A. Walter, F.E.A.S., Director of the Eoyal Alfred 
Observatory, Mauritius. (The Mauritius Stationery and Printing Co., 
Ltd.) Price: 10 Bupees. 

This publication (in its 95th year having been first issued in 1769) is a heavy 
quarto volume in paper covers describing all the institutions of the Colony, Tariffs, 
Laws, Statistics, Weights and Measures, etc. Naturally, information relating to 
the su^ar industry is rally gone into, and there is a comprehensive list of the sug^ 
factories. An excellent and very detailed index assists the reader greatly in 
searching for information. 

Weights and Measures. Miscellaneous Publication 41. (Bureau of Standards, 
Washington, D.C., U.S.A.) 1920. Price: 10 cento. 

This is a report of the 12th annual conference on the weights and measures of 
the United States, held at the Bureau of Standards, Washington, May 2l8t to 
24th, 1919. _ 


Beading List on Molasses. Clarence J. West. Bibliographic Series No. 5; 
1920. (Arthur D. Little, Inc., Cambridge, Mass., U.S.A.) 

Mr. Wbst has compiled a list of the more important articles that have 
appeared during recent years in various technical penodioals on the composition, 
analysis, fermentation, and utilization of cane and beet molasses. He precedes 

1 Author of ** Schule der Optik**; **DisTlicorie der modernen optiachen Jnstrumonte**; sad 
Die Optik in der Photographie'*. 
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hia lists by some iiifomation on the general position of the production and uses 
of this product at the present day. As his search of the literature appears to have 
been a very thorough one, the publication will be appreciated at this time when 
much interest is being taken in molasses on account of its possible utilization as 
motor fuel. 


Denatured Alcohol. Treasury Decision 2986 (Treasury Department, Washing¬ 
ton, D.O., U.S. A.) 1920. Price: 10 cents. 

This discusses Eegulation 61 relatiye to the production, tax payment, etc., of 
industrial alcohol, and to the manufacture, sale, and use of this sjnrit under Title 3 
of the National Prohibition Act of the Dnited States of October 28th, 1919. 

The South African Sugar Journal Annual. (The Dba Printing Co., Ltd., 
Durban, Natal.) Price: 7s. 6d. net. Postage, Is. 

A well illustrated description of the Natal and Zululand sugar estates and 
factories compiled by the organ of the Natal sugar industry. 


Fuel for Motor Transport: An Interim Memorandum by the Fuel 
Research Board.^ (H. M. Stationery Office, Kiugsway, London, 

W.C. 2.) 1920, Price 3d. (post free). 

Report of the Committee of the Privy Council for Scientific and Indust¬ 
rial Research for the Year 1919-20. (H. M. Stationery Office, 1920.) 
( Cmd. No. 905.) Price : Is. net. 

La Preparaoidn de Abonos Mezclados por el Agricultor. By P. A. L6pez 
Dominguez. Circular No. 19, Insular Experiment Station, Bio Piedras, 
Porto Eico. 1919. 

Abonos. By F. A. L6pez Dominguez and Bafael Vilft Mayo. Bulletin No. 21 
Insular Experiment Station, Porto Eico. 1919. 


Dr. Obxar Wohkyzbk, of Di6zeg, Slovakia, is bringing out a book on laboratory 
work and chemical control in sugar factories and refineries, in connexion more particularly 
with conditions prevailing in the beet sugar industry. Judging from the list of contents, 
this will be a book of wide scope; and jud^ng again from the author’s reputation as 
aulhor of the valuable monograpn entitled ^emie der Zuckerindustrie,” it is likely to 
be a treatise of some interest.^ It will be published in German, and is not likely to overlap 
with previous volumes on the subject, viz., the well-known books by Fbuulino and by 
Hbkuank. Dr. Wohkyzbk requests those wishing to purchase this new treatise to write 
to him, in order that he may have an indication of the number of copies needing to be 
printed._ 


Trade Notices. 

Weston Sugar Centrifugals. (American Tool & Machine Co., 10, High Street, 
Boston, XJ.SA.) 1920. 

This interesting catalogue (published separately in English and Spanish) contains 
nseful information in regard to centrifugal machines in general, and those made by the 
American Tool A Machine Co. for application in sugar manufacture and refining in 
particular. Information is given regarding certain of the specialities of this firm, as 
automatic sprayers, dischargers, lock linings, etc., while some particulars are also given 
of ribbon scroll conveyors. This catalogue (obtainable on request) is excellently 
illustrated, and also contains a considerable amount of useful reading matter. 

^ Summary given, 1930, 430-430. 

> 7.5/., 1914, 338. 
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BrevitieS( 


The death is announced of Dr. Otto Schrbfeld, who had control of the analytical 
laboratories of the Institut fiir Zucherindustrie in Berlin. 


Colloidal silicic acid (prepared by dial) sing a mixture of sodium silicate and hydro¬ 
chloric acid) has been found by Albert and Alex. Marx^ to be very active in inverting 
sucrose. ___ 

The death is announced of Mr. Jambs G. THORBrRN, a well-known Greenock citizen, 
who formerly was a partner in the firm controlling the Cartsburn and Orchard refineries, 
and a prominent member of the sugar exchange. 

The sugar estates in Cuba and Santo Domingo are attracting an increasing number of 
black laboureis from the British West Indian colonies, especially Jamaica whence 2500 
monthly are said to be going to Cuba, to work in the canefields. 

In Cuba, according to the Cuba Review^ a very considerable portion of the population 
is coloured—mulattos and blacks. The whites, however, are greatly in the majority. A 
recent census gives Cuba a population of approximately 2,900,000. 

Efforts are being made in France to establish beet cultivation in certain of the depart¬ 
ments in the south-west. Trials have been made in 1918 and 1919, the results of which 
are claimed to show a yield of 12 to 20 tons per acre, a sugar content of 18 to 23*6, juice 
purity values of 86 to 95®, and weights of 0*8 to 2*2 kg. per root.* 

A new' use of absorbent charcoals, which are applied also as decolorizing carbons, is 
as the catalyst for facilitating certain chemical reactions. Trof Sir W. J. Pope. F.Ii.S., 
and Prof. Chas. T. Heycock, F.R.S., both of Cambridge Tlniversity, have taken out a 
patent^ for the use of this material in this connexion, the particular reaction specified being 
the combination of chlorine with sulphur monochloride to form the dichloride. 


Mr. Elib Delafond, engineer, of Havana, recently gave u demonstration of his process 
for the electrolytic purification of juices and syrups. He claims to have elaborated a 
method for the coagulation of the colloids and the separation of the salts, so that a very 
pure solution of sugar is obtained. This inventor states he is able to make a fine white 
product at practically the same cost as 96® test sugar, while obtaining a higher yield. 
Patents have been applied for in all sugar producing countries, and the specification will 
be published shortly. _ 


August Aumann has protected a method of obtaining from the beet a juice which is 
free from any noxious odour or taste. His ** Betavit” process^ consists in treating the 
sliced roots with steam at 100-104° C. for three hours, extracting the pulp with water, and 
finally clarifying the juice obtained. This juice may be inoculated with a suitable yeast 
for conversion into an alcoholic drink. Professor A. Herzfeld, of the Institut fiir Zucker- 
Industrie, at Berlin, is stated to have given a very favourable report on this process, which 
has also been examined with satisfactory results by certain brewing specialists. 


During the 1919 Cuban crop some experimental work on a semi-commercial scale was 
conducted at Central Mercedita, Cuba, on the application of the Dorr ^‘thickener” to the 
clarification of limed juices. This apparatus (which has found wide use in several other 
industries®) consists of a subsiding tank provided with a stirrer carrying radial arms with 
plough blades set at an angle, which on slow rotation move the insoluble matter in the 
limed juice to a discharge opening at the bottom of the vessel. Its advantages are that a 
mud of greater density is obtained than by simple settling, and that consequently less 
filter-press area is required. It is claimed that appreciably leas water is requir^ for 
washing, and also that time and fioor-spaoe are economised. The results obtained have 
been encouraging. 


> Comptet rendus ^ 167, 644- 646. 

* Jean Vidal, Bull. Amc. Chim. Suer., 1920,37, No. 9,671-382. 

• U.K. Patent, 142,879 (8311), date of application May I7th, 1918. * U. K. Patent, 147,716. 

®A number of patents have been taken out relating to tlie Dorr “thickener," eg., U.S. 
specifications l,131,222; 1,140,131; 1,227.107; and 1,337,746. 
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brevities. 


It is lelt bv the Empire Motor Fn^ Oommittee that great damage mav be done to the 
prospect of early production of new motor fuels if disregiM is shown by the Patent Office 
for &e known mi^ibility within various limits of alcohol, benzol, petrol, and other hydro¬ 
carbons. ^ The Oommittee wish to give warning to the investing public, that any claim 
to a master-patent should in any conceivable ciroamstanoes be viewed with the maximum 
of doubt. 


At a recent meeting of the Natal Cane By-Products, Ltd., it was stated that the 
difficulty in obtaining adequate supplies of denaturants had been very great, and their cost 
had risen enormously,” but the new denaturant, Simonsen's Oil”, now on order, was expected 
to arrive riiortly. Its use is expected to improve the fuel, and eliminate the objections to 
which the use of wood naphtha had given rise. Realizing that there is an excellent 
opening for chloroform, the company has decided to import a plant for its manufacture. 


Regarding the recovery of sugar from beet molasses by means of a saccharate process,* 
the liquid resulting from the use of barium oxide has the highest purity, riz., 93 per cent., 
as compared with 88 for strontium oxide and 81 for the calcium oxide process. The 
barium oxide process is in operation at Wallaoeburg, Ontario, Canada, and the calcium 
oxide one in a number of factories in the United States, while that using strontium oxide 
is employed in Germany. Bariuih oxide recovery involves the use of an expensive electric 
furnace installation. 


A new nitrogenous manure, ** ammonium nitro-sulphate,** is advocated.* It com¬ 
bines (it is claimed), the advantages of ammonium sulphate and of sodium nitrate; and 
contains 27 per cent, of total nitrogen, composed of 8 per cent, of nitrate nitrogen, and 19 
per cent, of ammonia nitrogen. It is not a mixture of ammonium sulphate and; Chili salt¬ 
petre, but is described as **a new chemical compound.** Its advantages are that the 
transport charges per unit of nitrogen are lower than in the case of the two fertUizer- 
mentioned, wmle an economy in warehousing and application results, owing to the cons 
centrated nitrogen content. _ 

Mr. John A. Painr, who is connected with the United Fruit Co., of Preston, Cuba, 
has invented a cane cutter and harvester, capable of dealing with about 60 tons per hour. 
The cutting is done by a 24 in. circular saw, fitted to a revolving shaft at the head of the 
machine and driven by motor which is controlled by one man who can adjust the position 
of the saw to suit cutung conditions. The harvesting arrangement provides for a series 
of grips, which automatically catch the stalks of cane as it is being cut and remove the 
leaves by a stripping process, thence dropping the stalks of cut and trimmed cane on a 
conveyor which carries them back and drops them in trailer cars drawn by the tractor. 


The Balopticon,” Model C apparatus, used by Mr. Gbo. P. Mbadb, of the Ouban- 
American Refining Co., of Cardenas, Cuba,” to rapidly ascertain the size of sugar grain, 
is a lantern, made by Bausch & Lom», of a type suitable for general illustrative work. 
It would appear that Mr. Mbaok*s method of using it is simply to project a glass slide 
upon which the sugar g^in has been thinly scattered. In this way, it would be possible 
to show upon the screen in the dark-room a fair amount of grain at one time, and it would 
he easy at the same time to project an image of 10 diameters, the magnification of course 
being dependent upon the xocus of lens used and the distance at which the apparatus is 
placM from the screen. __ 

Some further particulars of Mr. Kestner’s process of making beet concrete sugar are 
available.^ Lime in powder is added to the diffusion juice at the rate of 2 to 6 grms. per 
litre, and also a small amount of decolorizing carbon (which may be either a high-power 
preparation analoMus to **Norit*', or simply wood charcoal), the liquid being subse¬ 
quently boiled. It is then possible to pump the juice throug^h filter-pressea. Alter 
concentration to about 60* Brix in a Kestner eneot (the first bodies of which work under 
pressure and the last under vacuum), the syrup goes into a ** finisher** in which while 
stirring it is transformed into a fine-grained mass containing 6 - 7 per cent, of water. 
This **sucre concrete** or **sucre oomplet** has a titre of 86- 88”, and contains about 3 
per cent, of ash. It is stated to be very suitable for certain grades of confectionery, e.g. 

caramels and cheap bon-bons, and for ordinary chocolate. _ 

I See also I.S.J,, 1990, 409-405. »/.&/., 1919, 619. 

”Exnab SiMONSBN, of SkOten. near Christiania, in 1918, patented a denaturant consisting of 
the dUtillate obtained from crude mloeral oil below 900* C. (German Specification 98^190). Pre> 
sumably, this is what is being sold under the name of **Simon8en*8 Oi!.**~-ED., LS.J. 

* Rmkffing List of Molasses.*' G. J. Wbst. (A. D, LmxB, Inc., Cambridge, Mass., U>S.A.) 

8 VeuUche ZttekerinduftHe, 1990, (H, No. 33, 439-488. < 1920, 595-59ff. 

T I.fi./., 1990, 440441. ” BuU, Assoc. Chim. Suer,, 1990,87, No. 9, 389- 389. 
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OOUPLINO-VP JUICB HxATEKS FOR THE PREVENTION OP INCRUSTATION IN SULPHITATION 

Factories. F. van Vollenhoven* Archief voor de Suikmndwtrie in 

landaeh ^ Indi ' i , mO, 28, No, £S, 928-m. 


In Java tubular beaters are used for raising the temperature of the untreated raw 
juice to 66-70^0. and that of the limed and sulphited juice to about 105^C. About 1912 
Harlopp b suggested that the incrustation occurring in the battery devoted to the limed 
and sulphited juice might be diminished by being used also for the untreated juice, in 

which the precipitate should 
dissolve to a great extent. This 
matter was also discussed by 
VAN DBR Linden®; and now 
th e result ofgputtin g the* id ea 
into practice at Petaroekan is 
described, much trouble from 
this source having formerly 
been experienced in this factory. 



In the sketch the method of operating is clearly shown. When all the valves at a 
are open, and those at b are closed, the arrangement is such that the untreated juice 
entering at d goes through the heaters 1 and and the limed and sulphited juices entering 
at e pass through J, 4 and 5, leaving at / and o respectively. On the other hand, when 
the valves at b are open, and those at a are closed, the raw juice entering at d goes 
through the heaters 4 and 5, and the limed and sulphited juice entering at c flows through 
numbers 1 and 2, Advantages of this method of working, compared with the ordinary 
procedure, are obviously that less labour is required for cleaning (the heaters remaining 
clean for Z-b days instead of 24 hours); that the wear and tear of apparatus is lessened; 
that there is a more economical use of the steam; and lastly that there is a better use of 
installation, since all the units may be in operation at the same time. In order to 
examine the principle upon which the method is founded, a weighed amount of sulphite 
scale (dried) was heated in raw juice at 65-70^0. for at least 2 hours, at the end of which 
time the liquid was filtered, and the residue washed and .dried. About 50 per cent, of the 
weight of the sulphite scale had thus gone into solution. 


Crystallizers, their Operation. R, C Pitcairn, Paper read before the 17th Annual 
Meeting of the Mawatian Chemiete* Aeeoeiation, 

Regarding the cooling of the massecuite while in motion in crystallizers (of the 
circular water-jacketted type), the temperature curve resembles very much the expansion 
line of a good indicator card as far as the point at which the exhaust begins to open. At 
this latter stage it has generally reached a temperature of 38°0. in 72 to 96 hours, when 
water can be added. If the apparatus is provided with a water jacket, cold water can 
first be turned on, and in 12 hours the massecuite will have dropped to about 32^0. 
Repeated readings show the reduction of the temperature to be very uniform throughout 
(the speed being 1 revolution in 2 minutes), and a difference of 2^0. is the most that can 
be detected. Ordinarily in an 800-1000 ton house, a crystallizer is filled every 18 hours, 
and with 12 of these apparatus in use the massecuite will have at least 8 days to be 
treated, and will be cooled to 38^0. by the sixth day, when water can be added directly 
but dowly in a fine stream at the rate of 0*6 gall, per hour. 

It is imperative that the crystallizer should not be flooded, otherwise some of the 
grain will be remelted as the result of the movement; but if run in slowly, the water 
will be immediately absorbed, so that the massecuite will soon free itself, losing the heavy 

J This Review is copyright, and no part of it may be reproduced without permission.— 
(Editor. J,S.J,) 

* Archil, 1919, 1006. * Ibid,, 1916, No. 49. 
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gummy appearance so often oharacteriitlo of low grades* Water can also be used with 
benefldal results if pumped Into the masseouite slowly and the masseouite kept in mo^on 
till it enters the centrifugal machines. Two per cent, can be added in this way» and it 
will wonderfully increase the purging qualities of the massecuite, but it is necessary that 
movement should be maintained. In no case has the use of steam been found advantage* 
ous by the aathor, and he believes it better to add water than molasses. 

A Nxw Cabbonacbovs Dbcolorzzino and Glarifvino Aobnt. Herzfeld, J ) mt$ehe 
Zuek $ nndu»trief 19201 451 No . 26 , S60 * S61 , 

It consists of a fine black powder, which on being heated in a platinum dish volatilizes 
without odour, leaving behind a considerable amount of ash, the following analytical figures 
being obtained: Moisture, 4*67 per cent.; lost on ignition, 19*13; silica, 68*89; iron and 
alumina, 14*92; lime (OaO), 0*62; total ash, 76*63; sulphuric acid (SO 3 ), 0*76; and 
phosphoric acid (PsOa), 0*54 per cent. ,* the acidity of the sample corresponding to 1*66 
per cent, of CaO. Striking is the high content of silica, and the low loss of ignition which 
is doubtless due mostly to carbon. Decolorizing tests, using a dark beet after-product 
sugar, showed that while good bone char removed 90 per cent, of colour, the values for 
** Carboraffin *’ and the new preparation were 94 and 74 per cent, respectively,* a result 
that is regarded as favourable. It is suggested that this product may find use, not only as 
a decolorizing agent, but as a clarifying material, since it consists mostly of a substance 
corresponding in composition to kieselguhr, and may also possess the activity of this earth 
for clarification purposes. In regard to the treatment of the scums in respect of their im¬ 
proved filtration, it has been pointed out by the author^ that preference should be given to 
materials containing some ferrous sulphate, since this constituent appears to arrest the 
colloidal condition in which the calcium carbonate may be present. The price of this 
material is given as 2600 Mks. per ton, including packages. 

Thboky and Pkaoticb of Lubrication : Thb “ Gbrm Process. Henry M» Wells 
and James E. Southcombe. Journal of the Soeitty of Chemical Induttry, 1920, 
39, No. 5, 5U60T. 

In a paper xead in London before the Society of Chemical Industry, and in 
Pittsburg before the National Petroleum Association of America, the authors explained the 
rationale of the superior lubricating properties of fatty oils, and of oils compounded with 
oils, over *'straight mineral oils (i.e., uncompounded mineral oils), which property had 
previously been mentioned, but hitherto has remained undeveloped. They have demon¬ 
strated that liquids which ** wet solid surfaces are lubricants; while those that do not 
cannot be regarded as such ; that one property which diflerentiates them is capillarity or 
interfaoial tension ; that the fatty acids in fatty oils perform the function of lubrication, 
not the fatty oils per ee ; that if the fatty acid be extracted from a fatty oil it is little if any 
better than a mineral oil as lubricant ,* and lastly that if a fatty acid in small quantities 1 ^ 
added to mineral oils, their lubricating properties are very appreciably enhanced. Results 
in the laboratory demonstrating these points have been confirmed by several independent 
authorities. 

On the practical side, the authors cite many examples where fatty oils, or oils com¬ 
pounded with fatty oils, have been entirely and successfully replaced in actual practice by 
their ** germ process ” oils for the lubrication of steam engines (including those of the 
Corliss type), gas and oil engines, and many other kinds of mechanism. On filing their 
patent^ for oils made by this new process in February, 1918, its ** publication or communi¬ 
cation was immediately prohibited by the British Admiralty, who carried out trials over 
many months on about 16 ships of the mercantile marine, with results that were quite 
satisfactory. * * Germ process ’’ oils are cheaper than fatty compounded oils, and are suitable 

i ** Carboraffin *’ has a much higher decolorizing power, at least five times greater than the 
best bone char <also finely grouna). Ed., I.S.J. 

> ZeUeeh. Veu deut. Zuekerind., 1909, 11, 763. 

• U.K. Patent, iao,377 ; U.S. Patent, 1,319,139; 1930,478. 
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for thehMtiett work in all climates. It should be explained that the title ** genu prooese ** 
IS a purely arbitiaxy one, being seleoted chiefly owing to the flict that hitherto there has 
been some apprebennon in associating the word ** acid *’ with any oil used for lubrication, 
an apprehension grounded on a complete misunderstanding of its physical and physico¬ 
chemical fnncUons.i 


Quxbtion of the Dbbtructiok of Sucrose during the Boiling of Low-grade 
Massbcuites. Henry L. White^ Report of the 17th Annual Meeting the 
Hawaiian Sugar Chemute^ Aeeoeiation* 

First molasses was boiled at 140-145* F. (60-68* C.) and 26*5 in. vacuum, and the 
following figures were obtained, leading the author to conclude that there is no appreciable 
loss of sugar in the working of low-grade masseouites under the conditions generally ob¬ 
taining in Hawaii. 

Molasses enterino pan. Molasses leaving pan. 



Molasses, 
in tons. 

Brix, 
in tons. 

Sucrose, 
in tons. 

Massecuite, Brix, 

in tons. in tons. 

Sucrose, 
in tons. 

1. 

45,118 .. 

85,327 

.. 19,459 

.... 36,811 .. 85,247 

.. 19,771 

2. 

49,282 .. 

37,933 

21,245 

.... 40,016 .. 38.676 

.. 21,361 

3. 

48,648 .. 

38,262 

.. 20,826 

.... 89,191 .. 37,741 

.. 20,786 

4. 

49,973 .. 

38,129 

.. 20,989 

.... 39,703 .. 38,512 

.. 20,578 

5. 

47,660 .. 

38,937 

.. 19,746 

.... 38,339 .. 36,997 

.. 19,817 

Total •• •• 

188,686 

,, 102,265 

187,172 

.. 102,263 


** The fact that the tons of sucrose going in and the tons of sucrose coming out agree 
so closely is not attributed to the accuracy of the work altogether, but more logically to a 
coincidence of figures.** Laboratory eiperiments are also described showing that when 
higher temperatures than those named are used, viz, 165-172° F. (74-78° C.) there maybe 
a considerable loss of sucrose ; while others confirmed the general idea that when the low- 
grade pan is kept at a temperature slightly below 150° F. (65*5° G.) there is no appreciable 
loss during boiling owing to decomposition. 


Time rbouired for the Crystallization of Second Massbcuites in Motion. 
H. D, Beveridge, Report of the Seventeenth Annual Meeting of the Hawaiian 
Chemiete* Aeeoeiation, 

At Onomea, T.H., during the 1919 crop a series of observations were made for the 
purpose of definitely determining the length of time second massecuites should remain in 
motion for complete crystallization. Boiling took place in a calandria pan having a 
capacity of 660 cub. ft., and a heating surface of 376 sq. ft., the pressure of the exhaust 
steam bmng 4 to 61bs.; the vacuum, 27in.; the temperature, 140-145°F. (60-63*0.); 
and the time of boiling, 24 to 28 hours. Crystallizers of the covered type wi^out water 
jackets were used. One strike and one cut were made to each crystallizer, or approxi¬ 
mately 900 cub. ft. per crystallizer. 

It was found that desugaiization occurred after the first four or five days, the decrease 
of purity durinir the seven days subsequent amounting to only 0*5*. Initially, the purity 
of the massecuite in the pan was 54*9° (gravity), and the temperature 63*C.; while that of 
the molasses drained off was 40*4*, a fall of 14*6° having thus taken place. After remain¬ 
ing five days in the crystallizers, Uie purity had decreased to 32*0*, the temperature being 
37*0. At the time of striking from the pan, the Briz, sucrose, and purity values were 
96*6, 52*99, and 54*86 respectively; and when emptying the crystallizers they were 96*62, 
62*90, and 54*81. Very little, if any, loss of sucrose had therefore occurred in the 
orystaUisers in the case of these massecuites boiled at a low temperature. 

1 Farther particulars of this process can be obtained of the Henry Wells OU Co., 11, 
Haymarket, I^ondon, S.W. i. 
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Loas ov Suoaots bt ImraMSiOB DuaiNa thb Hb4tiiio ob Si^comb Mambgbitbs am 
Final Molassbs. R. C. Pitcairn. S^t of th$ SnomnuKth Anmml 
of ih$ Mawmiian 8%tgar CkomUto* Atoooiaiion. 

Samplef of second maseeonite sad final molasses from seren different mills in Hawaii 
were heated to 66^0. (149**F.) for yarying periods, determinati<mB being made initially 
and finally of the gravity parity and the acidity (by titrating with N/28 alkali, nsing 
phenolphihalein, and expressing the resnlt as gnns. CaO per cent.)* 

Besults were obtained indicating that there is a very decided danger of invenion 
while boiling the low-grade products if they are not kept nearly neutral. A massecuite 
having an acidity corresponding to 0*26 grm. CaO per cent, is considered to be in danger 
of losing sucrose by inversion during boiling; but in the case of molasses, owing of coarse 
to its lower purity, the risk would be less. The loss of sucrose that may occur in 
way is capable of reaching an important degree, and probably can account for a proportion 
of the so-called ** unknown losses.** Thus, a drop in purity of 2** caused by inversion will 
correspond to a loss in available sugar of over 6 per cent, of that present, which would 
have a value of a good many thousand dollars in the average factory during the year’s 
run. It is therefore suggested that a standard system of controlling the acidity dbould be 
elaborated for routine application in Hawaiian mills, covering the stages from mixed juice 
to final molasses. 

DbTBBMINATION of RsDUCINO SuOABS bt TRB IoDIDB VoLVMBTBlC Mbthob. Herman 
A. Spoehr. Fuhluation No. 287^ Camogio Jnttitution of Wtukington^ BISS. 
Among the most important factors infiuencing the accuracy of the volumetric pro¬ 
cedure (a careful study of which has been made by K. Pflvbobb^ and A. W. Pbtbiu*) 
may be mentioned: (1) The attack of the asbestos filter by the alkali of the Fehling's 
solution; (2) the self-reduction of the copper liquor ,* and (3) the contamination of ^e 
cuprous oxide with substances which are not easily determinable, and for which a correction 
cannot readily be applied. Furthermore, in the case of many plant extracts (especially 
those resulting fn>m cacti, which were under investigation by the author when writing 
this article), mucilaginous substances greatly impede the filtration, making it possible for 
re-solution of the cuprous oxide to occur. It is therefore desirable sometimes to use a 
method which does not depend upon the determination of the cuprous oxide and which 
does not involve its filtration. 

Rapid and reliable results were obtained by centrifdgfing in order to separate the 
precipitate, the amount of Fehling’s solution remaining unreduced being found by the 
iodide process. 10 0 c.c. of Fehling’s solution (or more in some cases) were placed with a 
known volume of the sugar solution under examination in a stoppered tube having a con¬ 
stricted bottom, which tube is immersed in a boiling water-bath for 4| min. At the end 
of this time, the tube is cooled as rapidly as possible to 15^C. and the volume oompleted to 
the mark (generally 50 c.c.) with recently-boiled distilled water. After replacing the 
ground-glass stopper and mixing, the tube with the others in the series is placed in a 
small laboratory centrifuge and revolved for 6 mins, at about 1700 revs, per min. It is 
then found that the precipitate of cuprous oxide with any other solid or suspended matter 
is thrown down in a compact mass in the narrow bottom of the tube.* 

It now remains to determine the copper in the unreduced Fehling*s solution; and 
this is done by transferring an aliquot portion by means of a pipette into 150 o.c. X^len- 
meyer flasks and acidifying with sulphuric acid (using 1 c.c. of the concentrated reagent 
to every 10 c.c. of Fehling’s solution present, the mixture being then cooled). Potassium 
(or sodium) iodide is added, and as the reaction runs to completeness only when there is 
present a considerable excess of this reagent, about 0*5 o.c. of a cold saturated solution of 
the iodide to each o.c. of the original copper solution remaining is used. Finally, as usual 
the liberated iodine is titrated with N/20 or N/50 sodium thiosulphate, and a freshly 

^Areh, Get. FhgHoL, 1896, SS, 899-471. * J. Amor. Cfkem. gee., 1918, M, 998-964! 

* If any cuprous oxide adheres on the sides of the tube, tlie elution can be clartfled 
by shaking and re-oentrifuging. 
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prepared solution of soluble starch is used as indicator, the mixture towards the approach 
of the end-point assuming a very light brown or lavender colour changing to a very faint 
pink when the last drop has been added. This procedure is stated to be well adapted for 
routine work, and the various stages involved, via., measuring out the solutions, heating, 
centrifuging, cooling and titrating, can be apportioned to two or three operators when 
a large number of determinations are being made. 


Bbtbrmination of Pbntobe Sugars. Herman A, Spoehr, TubUeation Ifo, ^87^ 
Carnegie Institutiofi of Wathingion^ 36--S7. 

Tollen’s method has found very general application, and is based upon the partial 
conversion of the pentoses into furfural by distilling with mineral acid, the amount 
of furfural being found gravimetrically by precipitation with phenylhydrazine or phloro- 
glucinol, or volumetrically by titration with phenylhydrasine, Fehling’s solution, or 
sodium bisulphite. None of these methods is without serious error, and all are unreliable 
in a quantitative sense, according to the author. Thus, it has been found that 12 per 
cent, hydrochloric acid is not without effect on the furfural; that the amount of furfural 
varies with the proportion of pentose originally present, a special co-efficient having to be 
applied for all concentrations; and that the condensation products with phenylhydrazine 
and phloroglucinol are not altogether insoluble. Moreover, when hexoses and many other 
substances (as starch, cellulose, oxycellulose and glucuronic acid) are also present in the 
extract, they decompose to a greater or less extent with the formation of furfural.^ 

In view of these facts, it is considered that the only reliable method of estimating 
pentoses must be based on their separation from other constituents accompanying them. 
So far, fermenting away the hexoses seems to bo the most practical way of doing this, 
using a good culture of bakers* yeast, after which (when the alcohol has been eliminated) 
the cupric reducing power of the residue is ascertained. Experimental mixture of 
l-arabinose or l-xylose with dextrose and sucrose showed the latter sugars to be removed 
while the pentoses were unaffected. It is, of course, necessary to make certain that the 
non-fermentable residue is actually composed of pentoses, and not of some other non- 
fermentable sugar, as, for example, the interesting d-mannoketo-heptose, recently des¬ 
cribed by La Eokoe,^ which is occasionally present in plants. 

Yellow Light Source in Polabimbtkic Observations. Luis GugliamellL Anal, Soe, 
Quim, Argentina^ 1918^ 4^7-4^9 ; Journal of the Chetnioal Society^ 1980^ I18y 

I>7o, 69Sf it, 444- 

To obviate the drawbacks of the use of sodium chloride, Dupont^ proposed a mixture 
of sodium chloride and trisodium phosphate, which the author has found to work veiy 
satisfactorily. For its preparation, one gram-molecule of disodium phosphate is dissolved 
in water and treated with one gram-molecule each of sodium hydroxide and chloride. 
This solution is evaporated to dryness, and the residue fused. 

Preparation of Sucrose prom Gbntianoss. Emile Bourquelot and M, Bridel. 
Comptee vendue^ 1920, 171, No, 1,11*15, 

Gentianose is a trisaccharide (extracted from gentian roots with 95 per cent, alcohol) 
formed of two molecules of d-glucose and one of d-fructose with the elimination of two 
molecules of water. It has been found that total hydrolysis may be effected by acting 
upon it first with the enzyme emulsin from almonds and then with the enzyme invertase 
from yeast. With emulsin alone, it is the glucose that is attacked, and it may be 
separated in the state of /3-methyl glucoside, leaving sucrose which may be obtain^ by 
crystallization in a pure condition. Attempts were made 20 years ago to effect this 
reaction; but these failed owing to the action of the emulsin being Insufficiently long 
coiitiiiued. Invertase also was found to act very much more slowly upon sucrose in a 
combined than in a free state. 


1 See L8,J,, 1919, 356. 


* 1,8.1,, 1918,41. 
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OnOANfZATXON OP ORBICICAL Co^TROX XK TRB AaBRXOAN B«8T SUGAH iKDUflTBT* 
J. Osborn* Journal tf Induttrial and Enginomng ChetniHry^ 12 , No, 8 , 
80S- 806, 

In the Chreat Western Sugar Co. (which owns some 16 factories) the chemical control 
work 18 directed by a special department, entirely independent of the operating staff, 
though naturally both work in close co-operation in order to achieve the best results. 
This chemical department is responsible for almost all the operating reports (other than» 
financial), and keeps a detailed set of records for the purpose. It secures the necessary 
data for the calculation of the extraction losses, being further responsible for the testing of 
the automatic beet scales and for the weighing of the molasses. The head is the General 
Chemist, under whom are five Travelling Chemists, each of whom has supervision over 
the work at three or four contiguous factories, and under him again is the Chief Chemist 
of the factory. There are three Assistant Chemists at every factory, one on each shift, 
and under him are bench chemists, analysts, rasp-men, boiler-house control men, and 
samplers. 

It is stated that the chemical personnel at a single factory numbers 22 to 42, working 
in 8-hour shifts. At each factory in 24 hours the number of determinations made include: 
polarisations, 200-300; apparent purity, 156-200; Brix, 126; alkalinity, 175-225; lime 
in press cake, 60; and naphthol tests, 226. 


PaavENTioN OF THB Dbtbrioratxon op Raw Sugar bt Trbatino in thb Cbntripugals 
WITH SupBRHEATBD Stbau. Nickolas Kopcloff* Joumal of Induttrial and 
Engineering Chemietry, 1980,18, No, 9, 860- 862, 

SuoRBY ^ has suggested the use of superheated steam in the centrifugals as a means 
of preventing the deterioration of raw sugar, which practice has also been recommended 
by Owen”. In order to test the value of the proposal, large crystals were sterilised and 
coated with blackstrap molasses heavily inoculated with micro-organisms, as Aepergillue 
Sydowi Bainier, A, niger, FentaUum expaneum, B. vulgatue, B. megntherium, B, meeentericue^ 
and bacterial colonies developing from plates poured from Cuban sugar. This massecuite 
after bemg heated to 104*F. (40^0.) for about 10 minutes, was poured into the basket 
of a laboratory centrifugal, which was put into operation, the maximum speed attained 
being 3,000 revs, per min. Steam at a temperature of 263F. (I28*’C.) was then turned 
into the basket for about 3 min., at the end of which treatment the temperature of the 
sugar was found to be 155®F. (68°C.). 

Bacteriological examination subsequently showed that a diminution of 99*47 per cent, 
of the bacteria and 98*28 per cent, of the molasses originally present had resulted ; while in 
the case of the molasses the figures were found to be 84*23 and 50*00 percent, respectively. 
Incidentally, the sugar was as white, if not whiter, than that washed with water 
(which is frequently of questionable character and often responsible for inoculation with 
micro-organisms). Under mill conditions it may be anticipated that even better results 
would be obtained, higher temperatures being available. It has been shown by the 
writer* that in the deterioration of raw sugar two factors operate, namely (1) the 
moisture ratio oi factor of safety; and (2) the degree of infection* If, therefore, the 
mass infection is reduced by treatment with steam in the centrifugals, in the manner 
indicated, the keeping quality may be greatly increased, even when the moisture is higher 
than it should be. For example, a sugar having a moisture ratio of 0*08 will deteriorate 
when 10,000 to 100,000 mould spores per grm. are present; but a reduction of 98 per 
cent, would bring the count to about 1000 per grm., a value which would make the sugar 
safe, even though the moisture were as high as 0*14 to 0*16. 


1 LSJ„ 1898 , 549 . 


* 1 . 5 ./., 1990 , 962 . 
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Review of Recent Patents.’ 


UNITED KINGDOM. 

Casiko 07 A Leap Filter. United Filter Corporation (aBsignees of E, J, Sweet* 

land), of New York, U.8.A. 144,S78 {14,800). May Slat, 1920 ; convention 

* date, May 18th, 1916: not yet accepted; abridged as open to inapection under 

Section 91 of the Act. 

The casing of a leaf filter is formed in two parts which can be separated and one of 
which is mounted on trunnions through which liquid is supplied to and discharged from 
the casing. In the arrangement shown in Figs. 1 and 4, the lower and upper sections 6, 
7 of the casing are clamped together by swing bolls 8 mounted on cams carried by shafts 

10 which are geared to turn together. The 
upper section 7 can be raised by means of steam 
or hydraulic cylinders 87 and tension rods 86, 
The filter leaves 88 are held in place by means 
of discharge nipples 89 which communicate 
through pipes S4 with an outlet manifold 86. 
The interior of the trunnion 81, Fig. 6, is 
divided into two passages 58, 58 communicating 
respectively on the one hand with pipes 60, 4^% 
through which material can be supplied to the 
filter, and on the other with the interior of the 
casing through passages 61, 65 and apertures 68, 
67. A passage 68 in the trunnion 80, Fig. 3, 

, connects the manifold 85 with a discharge pipe 
78 and a passage 64 connects a pipe 78, through 
which a washing fiuid is supplied to a rotatable 
sluicing pipe 78 provided with nozzles 80 to direct 
the fluid across the filter leaves. The pipes 4^, 
60 may be used simultaneously for supplying 
material, or circulation through the filter may 
be secured by using one for supply and the 
other for withdrawal. To discharge the separated 
solid matter the upper section 7 is raised and the 
lower section 6 turned over on the trunnions, 
either manually or by gearing automatically 
operated by the raising of the section 7. 
Modified apparatus is described in which the upper section is normally stationary and the 
lower section is moved down before it is turned over. Fig. 14 shows a further modifica¬ 
tion in which the filter leaves are suspended in the upper section 187 of the casing, this 
section being supported by cables 140 wound on a dium 144* Solid matter adhering to 
the leaves can be discharged into a receptacle below, after the lower section 188, which is 
mounted on a carriage 185, has been moved aside on rollers 186. 



Motor Fuel coktainieo Alcohol. U.S. Industrial Alcohol Co., of New York. 
144,058 {11,418). May 7th, 1919; June 10th, 1920. 

It consists of a petroleum distillate such as gasolene or kerosene, ethyl, methyl, or 
other alcohol, benzol, toluene, anthracene, or other aromatic hydrocarbon, and a phenol 
such as cresol. Nitrobenzol or other aromatic nitro-compound may be added. 


^ Copies ot speoiOoattoDs of patents with their drawings can be obtained on applieatioa 
to the following:—Cnfted Kingdom: Patent Office, Bales Branch. 25, Bouthampton Buildings, 
^anoery Lane, London, W.C.2 (price. Is. each). United Siotte: Commissioner of Patents, 
Washington, DC. (price 10 cents each). TVones.* L’Imprimerie Kationale. ST, meVieUle du 
Xemple, Paris (price, 2fr. oo each). 
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BoAmMO Cocoa Bbano. M. Famunds, of tJtreoht^ Holkiid. 1J^M4 May 

10 th, 1920; mi ^ mctpud ; abridg$d at ttpm to intpoetion* 

Cocoa beans are roanted in receptacles heated by a surrounding liquid, as glyoerin* 
which is maintained at or near its boiling point. 

JuxoB Bxteaotiok C8INO Elbotbo-Osmosis. Elektro Osmose Akt-Ces. {Graf 
Scherwin Ges.) of Berlin. 14^,046 { 164 IS). January 0th, 1916; not yet 

aeeopied ; ahridgoi at open for inepeetion tmder Section 91 of the Act, 

During the extracting or washing of vegetable and other substances, an electric 
current is passed through them, so that the liquid is carried through in a direction depen« 
dent upon the electro»positive or electro-negative character of the material. 

Watbb Tubb Boilbks. Stirling Boiler Co., Ltd., and Henry J. S. Maekay. 
146,050 {3£,807). December 31st, 1919; July 8ih, 1920. (Two figures.) 

There is provided in the feed drum or drums a feed box or boxes enclosed by 
partitions so as to form a water-tight compartment or compartments from which the 
water can pass down a portion of the adjacent bank or banks of tubes to the associated 
mud drum, and an imperforate diaphragm or partition in conjunction herewith in the 
associated mud drum or drums in such manner that the water can flow both downwards 
and upwards within the bank or banks of tubes farthest from the grates, a baffle or baffles 
being interposed between the bank or banks farthest from the grate and the other bank or 
banks associated with the same steam and water and mud drums as to form two passes. 

Macuxnb for HABvxsTiMa AND WiNDBowiNo Canb. Henry O. Scranton^ of Jean- 
erette, Iberia, La., U.S.A. 144,904 {18,113). July 21st, 1919; June 24th, 
1920. (Four figures.) 

This machine is specially useful when the temperature approaches the freezing point, 
as it enables the cane to be sent down expeditiously and laid in straight longitudinal 
rows or piles between the rows <»f plants with the tops covering the stalks, in order to 
preserve them from the cold. It comprises a truck £ mounted on two wheels or runners, 
or on two wheels provided with runners. Vertically adjustable legs hold the truck level 
when the windrower is removed. The crop is cut by circular saws or cutters 1 £ provided 



with stationary guards 14 , and mounted in a frame 7 which is adjusted vertically by 
means of a lever, etc. The cutters are driven by bevel gearing from a shaft 17 driven 
from a motor by belt gearing. The windrower frame £8 is pivoted at £9 and supported 
by castor-wheels 30. To facilitate turning, the frame £8 may be raised by means of a 
lever. The plants are moved laterally by curved guides S£, and spiral conveyors 38 
arranged as shown above bottom plates 6 £. The conveyor shaft 36 is driven by belt 
gearing from the shaft 17. The plants are tilted backwards as they are out by spider 
wheels 3£ driven from the shaft 17 by spur and worm gearing. Means may be provided 
for adjusting each cutter separately. A machine may be provided with a single cutter 
and windrower; and the crop may be delivered on to a stripping-machine. 
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Yeast. A. Wohl and S. Scherdel, of Danzig. I4S,m (17,797). June 29th, 1920; 
oonTontion date, January I5th, 1914; not yet accepted; abridged a$ open to 
inspection under Sectiofi 91 the Act, 

An improved yeast is obtained by growth in a medium which contains over 10 per 
cent, (and prefembly not more than 50 per cent.) of inorganic nitrogen, such as ammonia, 
the remaining 90 per cent, (or less) of nitrogen being in the organic form. The inorganic 
ingredients are preferably added gradually. 

Stakch. J, Kantorowicz, of 'BreB\&\i, 146,689 (17,961). June 30th, 1920; convention 
date, May 31st, 1918; not yet accepted ; abridged as open to inepeetion under Section 
91 of the Act, 

To prevent the formation of lumps when the kind of starch that swells in cold water 
is made into a paste with water, a substance is added which either delays the swelling of 
the starch, or thickens starch paste, or precipitates starch from aqueous solution. 
Examples of substances which delay the swelling of starch are magnesium and sodium 
sulphates; suitable thickeners are aluminium compounds, feebly alkaline salts such as 
borax or sodium phosphate, tannic acid and its salts, boric acid, and salts of fatty and 
resin acids; whilst magnesium salts are given as examples of suitable precipitants. Speci¬ 
fications 8416 of 1910 and 9082 of 1912 are referred to. 


Nitbooenous Phosphoric Fertilizer. Nitrum Akt.^Ges,, ot 146,097 (15,708). 

June 10th, 1920; convention date, June 28th, 1919; not yet accepted; abridged 
as open to inspection under Section 91 of the Act, 

It is obtained by heating tri-calcium phosphate with at least an equal quantity of 
nitric acid (preferably of 60-60 per cent, strength), mono-calcium phosphate and calcium 
nitrate being formed. To the thin paste obtained sufficient limestone or other calcium 
compound or phosphate is added to neutralize the free acid, and convert the mono-calcium 
phosphate into mono-hydrogen calcium phosphate. The product obtained is allowed to 
solidify and is then pulverized. 


Evaporator. E. Barbet and Fils & Cie., of Paris. (1) 114,888 (5282). March 26th, 
1918; September 4th, 1919. (2) 117,070 (8821). May 28th, 1918; August 

6 th, 1920. 

A tubular evaporating apparatus is described of the type in which the liquid passes 
upwards through a number of tubes, and the vapour passes through the spaces intervening 
between the sheaths and the tubes. The method consists essentially in causing the 
vapour in contact with the walls to circulate rapidly through a passage of small cross- 
sectional area for the purpose of increasing its co-efficiency of transmission through the 
wall, returning the fluid not thereby condensed, and again causing it to pass through the 
spaces intervening between the sheaths and the tubes. The second patent consists of an 
improvement of the first, in which the bundles of tubes are so spaced as to allow dis¬ 
pensing with the use of sheaths, while obtaining the desired velocity, and in preferably 
employing a fan or blower as the means for effecting the circulation of the vapour through 
the space between the tubes. 

Evaporatiho and Cooling Strufs, Fruit Juices, etc. A. Ramhaud, of Vaucluse, 
France. 144,681 (16,019), Jane 2nd, 1920 ; convention date, June 10th, 1919; 
not yet accepted. 

It consists of one or more horizontal rings from which fabric cylinders are suspended, 
togetiier with liquid-distributing devices by which the hot liquid is fed through nozzles on 
to the top of the cylinders, the cylinders or the liquid-distributing devices being rotated. 



Pitents. 


TJNITBID STATES, 

Elbotbxo Baiyb foh Obxtrifvoal Mbchinbb. Edward D. Mackintosh, assignor to 
‘ S, S. Hepworth Co*, of New York. 1 ,$4^^405. November 11th, 1918; June 
1st, 1920 (one figure). 

When using an electric motor, especially an induction motor, the problem is to obtain 
about 1000 r.p.m. when running, and only about 20 when discharging by means of 
mechanical unloaders. Braking down the induction motor from the higher speed, or giving 
it two windings, is impracticable. In this invention, the desired result is achieved by 
using a two«speed motor and employing the form of drive that connects the motor to the 
machine by means of a oentrifug^ friction clutch. 

As here illustrated, the electric motor A has its winding b (for either direct or alter¬ 
nating current) of such nature as to afford a multiple speed drive, preferably one at about 

/200 r.p.m., and the second at about 600 r.p.m. 
The motor shaft y is vertical and runs in upper 
and lower ball bearings C and d located in 
oil chambers e and / respectively. At the lower 
end of the motor shaft y, and below the 
bearing d is secured one element, viz., the 
spider A, of a centrifugal clutch. The spider 
carries a group of swinging or sliding blocks i 
which, when the motor is rotated, are thrown 
outward into engagement with the clutch ring/. 
The latter is bolted to the clutch plate o, which 
in turn is clamped rigidly to the head of the 
shaft M of the centrifugal basket T. The 
relation of the clutch blocks i to the ring/is 
sucli that they do not engage the latter until 
the motor is well under way, and even at the 
lower speed of the motor the torque exerted by 
the clutch is only about ^ that exerted when the 
motor is at high working speed. The slip of the 
blocks on the ring at low speed of the motor is 
therefore a matter of no great moment from 
the standpoint of wear or overheating of these 
parts. The support for the shaft Af of the 
centrifugal .basket may be of any suitable con¬ 
struction, but is here shown as of the type 
disclosed in a co-pending application.^ It 
comprises a ball-bearing i mounted in a cup s 
which is supported in the frame of the centri¬ 
fugal through the ball and socket joint r, so as 
to permit the basket T to swing slightly. 

The unloader plough w is carried by bracket 
Jt mounted on the centrifugal basket casing 27, 
and is lowered and lifted by means of its 
rack bar T engaged by a pinion on the shaft 
of the crank handle X. The usual brake 
drum p is fast on the upper portion of the 
shaft if and is engaged by the brake band y in well-understood manner to halt the basket 
when desirable. When the discharger plough w is swung by the operator into engagement 
with the material lining of the interior of the basket, it exerts a drag upon the latter which 
causes the friction clutch to slip, and thus drops the speed of revolution to that convenient 
for unloading (about 20 r.p.m.}. The extent of the drag thus exerted by the plough is 
wholly u nder the control of the operator, since the more rapidly the plough is lowered the 
' Serial, 396,90$, filed Hay 18th, 1918. 
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greater the drag, and yice rersa. By a proper manipulation of the plough, the neoeeaary 
regulation of the drag is attained to eeoare the proper diacharge spe^ of revolution of the 
basket. Of oouree the operator may at any time resort to the additional control afforded 
by the brake, but this is not ordinarily required. 

MtLL Pkovioed with Means fob altehino the Akolb at which the Hyduaulxo 
Jack opbratbs. JohnJ. Armstrongs of Honolulu, T. H. f August 

lOtb, 1915; January 23rd, 1917. (Six figures.) 

It is desirable that hydraulic jacks idioold operate at the angle to the vertioal corres¬ 
ponding with that of the line representing the resultant of the spreading strains between 
the rollers. As this inclination from the vertioal is not the same in all mills, due to the 
varying conditions under which the mills operate, means have been provided for altering 
the angle at which the hydraulic jacks operate. The invention is in the nature of improve¬ 
ments in mills of the type shown in U. S. Patent 1,106,301, issued in 1914 to 
C. J. Hedemann; but while it is possible to change the angle of applied hydraulic 

pressure in this type of mill, yet 
it is not an easy matter to accomplish 
this adjustment. 

Heferring to the drawing, the 
upper portion of the housing 7 is 
inclined to the vertical, preferably 
about 16°, and its jaws 7a and 76 are 
tapered upwardly, so that the gap 
between them is made wider at the 
top, near the cap 8 , than heretofore. 
The cap 8 is secured to the jaws 7 a 
and 76 of the housing 7 by the bolts 
9 and 10 respectively or otherwise. 
The cap 8 is provided with the vertical 
slot Ilf and its bottom is curved to the 
arc of a circle struck from or near the axle It of the top roller 15 as a centre. The shaft 
14 f provided with the square end 14 a for turning the shaft by means of a wrench, and 
with the worm 15, is journaled in the boxes 16 and 17 above the cap 8 and over the slot 
11 as shown. The lower portion 18 of the frame is adapted to fit and be seated in the 
semi-circular bottom of the gap between tbe jaws 7 a and 76. The upper portion 19 of 
the frame, which is secured to the upper ends of the lower portion 18 by tbe screws tO, 
is curved to fit the bottom of the cap 8 , and is provided with a lug 19a which projects 
upward towards the slot 11 in the cap 8 , and terminates in the segment of a worm-gear 
196 which is adapted* to mesh with the worm 15. The top roller journal brass tl is 
adapted to be guided by and to slide within the lower portion 18 of the frame with the 
movement of the top roller 15. Tbe ram tt of the hydraulic jack tS engages the steel 
shoe 84 which distributes the pressure upon tbe top roller journal brass 51. The top of 
the hydraulic jack 55 engages the bottom of the upper portion 19 of the frame, and is 
connected in the usual manner with a hydraulic accumulator. 

It will now be noted that the frame may, when the pressure is off the ram 55, be 
easily and quickly turned in the gap between the jaws 7 a and 76 about the axis 15 by 
turning the shaft 14 ; that the angle to the vertical at which the hydraulic pressure is to 
be applied may thus be easily and quickly increased or diminished; and that the frame is 
automatically locked by the worm 15, and tbe worm-gear segment 196 in the desired 
position when thus adjusted. The angle of inclination from the vertioal may be read by 
means of the scale 96 attached to the upper portion 19 of the frame and to the top cap 8 
respectively. _ 

Apparatus fob Macerating Bagasse. No& Deerr. of Brooklyn, N.J. 1,555,594. 

November 20th, 1917 ; July 13th, 1920. (Bee United Kingdom Patent, 126,093*.) 
^l,S,J.f 1919 , 414 . 
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UNITED KINGDOM COMPLETE 8PB0IFI0AT10N8 ACCEPTED. 

PsoDvcTioM OF Aobtowb AND ALCOHOL. C. Welzmanu, 149^55 {978ff), February 
24th, 1916. 

Makufactu&b op Staeok and its O 0 NTEE 810 N Pbodvcts. a. W. Lenders. 
149,374 (SSie). Maioh 6th, 1919. 

Liovid Fuel. E. C. R. Marks US. Industrial Alcohol Co.). 149,398 {1L490) 
May 7th, 1919. 

Hbat Exchange Apfaeatub. £. Harter. 137,535 (11,389). May 25th, 1918. 

Becobding Spbcxfxc Geatxty. F. L. Halliwell. 149,449 {13,479). NoTember I7th, 
1919. 

Mancfactukb of Teabt fbon Molasbbs and Beet Pulp. L. J. P. M. J, Dupire. 
149,438 (13,030). May 13th. 1919. 

Tebating Feuit Juxceii. j. O. F. Hieber. 149,537 (33,844)- September 17th, 1919. 

Niteoobnoub Fretilizeeii. Norsk Hydro-Elektrisk Kvaelstofaktieselskab. 139,463 
(3990). February 24th, 1919. 

Beet Hartestbrb. G. Saur, 149,493 (19,043). May 23rd, 1919. 

Etapoeatorb. S. Af. Dick. 150,007 (3046\. February 7th, 1919 

Apparatus foe Weapping Oakes and Confbctionbey. Rose Bros, and H. Rose. 
150,076 (13,499). May 28th, 1919. 

Aeeoplane Motor Fuel. U.S. Industrial Alcohol Co. 138,917 (15,136). June 
26th, 1918. 

Feehentation Peocebb. C. Weizmann. 150,860(7553). May 2dtb, 1917. 

Production of Saccharic and Tartaric Acids fhoh Carbohydrates. Diamalt 
Akt.-Ges. 108,494 (11,303). August 4th, 1916. 

Shaking Tables for Confectionery. National Equipment Co. 150,538 JP3,677). 
September 16th, 1919. 

Sugar Boiling. Ballochmyle Creamery Co. 150,588 (31,741). December 18th, 1919. 

Eyapoeatoks. (1) Metallbank u. Metallurgische Ges. 140,059 (3896). March 13th, 
1919. (2) F.Merz. 150,785: 150,783. June 4th, 1919. 

Beet Haetebtees. Morse Hammerwerk Akt. and R. Neilsen. 150,345 (34,586). 
NoTomber 1st, 1917. 

Watre-Lbybl Indicator. Pneumercator Co. 150,399 (35,038). August 28th, 1919» 
CoNFEoTioNBEY CoATiNG MACHINES. National Equipment Co. 150,799 (14,331). 
June 5th, 1919. 

Cleaning Sugar Beets. Weller Mfg. Co. 150,838 (14,773), June 11th, 1919. 
Elastically Centred Bearings of Centrifugal 61 acrinbs. Wolseley Sheepshearing 
Co.,J. T. Walton, and G- Picken. 150,893 (30,339). August 18th, 1919. 
Automatic Bbcoading of Mill Clearances. Naamlooze Venootschaap Suiker- 
Cultuur Maatschappij. 150,959 (35,978). September 9th, 1919. 

Fbetiuzers. j, R. Partington and L. H. Parker. 151,034 (10,538). June 2eth, 
19U. 

Manufacture of Fodder from Straw. E. Beckmann. 151,339 (30,134). April 
26th, 1917. 

Purifying Solutions. Elektro^Osmose Akt.-Ges. 151,003 (34,945). September 
11th, 1919. 

Centrifugal Machine Lubexoaiion. H. Holte. 151,373 (33,316). September 17th, 
1919. 
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Sugair Crops of the World. 

fWiiUtt ^ GrayU JS»ttmat4t tf Ort^s U StpitmUr 16th, 19S0.J 


United States<-Lotti8iana.. 

Harvesting 

Period. 

*..*Oct.-Jan. .. 

Tons. 

108,035 

1918-19. 

Tons. 

250,802 

1917-18. 

Tons. 

217,499 

Porto Bico .. 

....Jan.-June .. 

433,826 

362,618 

413,968 

Hawaiian Islands.. 

.... Nov.-July .. 

605,600 

638,913 

615,036 

West Indies—Virgin Islands . 

.... Jan.-June .. 

12,000 

9,000 

6,400 

Cuba... 

....Dec.-June .. 

3,760,000 

3,971,776 

3,446,083 

British West Indies—Trinidad. 

.... Jan.—June .. 

56,000 

47,880 

46,266 

Barbados .. 


60,000 

80,000 

65,230 

Jamaica... 


46,876 

48,000 

34,300 

Antigua. 

St. Kitts . 

,. ..Feb.-July .. 

16,667 

12,841 

9,409 

.. ..Feb.-Aug. .. 

10,036 

10,901 

8,846 

Other British West Indies. 

• •..Jan.-June .. 

10,000 

10,000 

10,027 

16,746 

French West Indies—Martinique . 

....Jan.-July .. 

22,000 

20,881 

Guadeloupe. 

.... ,, ,f . • 

31,000 

26,604 

30,382 

San Domingo . 

....Jan.-June .. 

160,000 

168,309 

127,322 

Haiti. 

....Dec.-June .. 

6,000 

3,300 

. * • • 

Mexico. 


S6,000 

60,000 

40,000 

Central America—Guatemala.. 

....Jan.-June .. 

16,000 

13,441 

22,809 

Other Central America . 

-. -. 

20,000 

16,000 

10,000 

South America— 

Demerara.Oct.-Dec. and May-June .. 

96,000 

107,660 

108,181 

Surinam ... 

... .Oct.’Jan. ., 

12,000 

8,000 

9,739 

Venezuela, ixporti .. .... 

.. ..Oct.-Dec. .. 

18,000 

16,000 

10,761 

Ecuador.. 

.... Oct.-Feb. .. 

7,000 

7,000 

8,000 

Peru . 


300,000 

300,000 

253,176 

Argentina... 

....May-Nov. .. 

260,000 

130,266 

87,699 

Brazil . 

.... Oct.-Feb. .. 

187,000 

183,079 

148,958 

Total in America . 


6,195,938 

6,375,287 

5,656,659 

Asia—Brit. India (consumed locally) 

,..,Dec.-May .. 

3,001,000 

2,370,000 

3,311,000 

(1920-21, 1,460,000). 

.... May-Nov. 

1,336,763 

1,749,408 

1,778,346 

Formosa and Japan... 

. •.. Nov.-June ,• 

283,482 

416,678 

397,618 

Philippine Islands, exports .... 

.... ,, ,, . • 

203,000 

196,289 

216,260 

Total in Asia . 


4,823,245 

4,730,376 

6,703,223 

Australia . 

... .June-Nov... 

176,000 

209,853 

324,260 

Fiji Islands .. 

,, • • 

60,000 

80,000 

70,800 

Total in Australia and Polynesia.. 


235,000 

289,863 

396,060 

Africa—Egypt (consumed locally) .. 

• • ..Jan.-June .. 

90,000 

75,899 

79,488 

Mauritius (1920-21, 240,000).... 

.•••.Aug.-Jan... 

235,490 

262,770 

226,000 

K4union. 


40,000 

50,000 

50,000 

Natal. 

....May-Oct. •• 

150,000 

186,000 

106,260 

Mozambique... 

*•••»» f» 

36,000 

20,620 

43,478 

Total in Africa . 


661,490 

684,289 

605,216 

Europe—Spain.. 

.••.Dec.-June .. 

3,000 

6,618 

7,039 

Total cane sugar crops 


Europe—Beet sugar crops.. 


2,676,049 

3,706,708 

4,293,956 

United States—Beet sugar crop .. 

• •••JulyrJan. ,• 

652,967 

674,892 

682,867 

Canada—Beet sugar crop .. 

1 • • .Oct.—Dec. • • 

16,600 

22,300 

11,250 

Total beet sugar crops . 


8,846,506 

4,402,900 

4,988,073 


Grand total Cane and Beet Sugar.Tone.. 15,164,17916,889,329 17,954,970 

fistimated decrease in the world’s prodnction .• •• 1,286,148 .... 
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United Kingdom. 


IMPORTO AND EXPORTS OF 8UOAR. 
IMPORT’S. 



One Month ending 

Nine Months ending r 


September SOth. 

Septeicbbb aOTH. 


1019. 

1920. 

1919. 

1990. 

TJmkmfimbd Suoabb. 

Tods. 

Tons. 

Tons. 

Tons. 

Bussia. 

• •. • 

• • a 0 

.... 

. • . 

Germany ... 

.... 

a • • « 

a a • • 

6,964 

Ketherlands .. 

.... 

.... 

1 

. • • • 

Belgium.. .. 

• • •« 



• • • • 

France . 

.... 

... * 

.... 

• a # • 

Austria . 

.... 

.... 

.... 

.... 

Java . 

7,601 

70,826 

163,501 

95,480 

Philippine Islands . 

«... 

•. •. 

1,738 

a a • a 

Cuba . 

9,144 

291 

426,824 

506,670 

Dutch Guiana. 

• 0 • • 

• • • * 

1,262 

59 

Hayti and San Domingo .. 

.... 

14 

.... 

14 

Mexico . 

.... 

• • • • 

.... 


Peru . 

9,870 

2,382 

48,393 

31,815 

Brazil . 

695 

33 

4,816 

6,159 

Mauritius .. 

52 

276 

114,668 

102,583 

British India . 

611 

1,204 

3,043 

16,056 

Straits Settlements. 

.... 


• • • • 

. •. • 

British West Indies, British 





GuianaA British Honduras 

8,276 

2,684 

98,681 

121,887 

Other Countries . 

907 

2,375 

12.289 

31,267 

Total Baw Sugars . 

86,866 

76,983 

866,196 

917,298 

Rbpxnrd Sugars. 





Kussia .... ... 

.... 

.... 

• a • • 

a a * • 

Germany . 

•».. 


.... 

126 

Netherlands . 

1,6C2 

2 

10,917 

1,065 

Belgium ... 

.... 

76 

2,620 

2,113 

France ... 

• ••• 

.... 

23 

24 

Auscria and Hungary . 

.... 

.... 

.... 

123 

Java .®.... 

24,020 

.... 

98,144 

5,010 

United States of America .. 

53 

1,801 

143,273 

100,391 

Argentine Republic . 

«... 

5 

9 

40 

Mauritius .. 

26 

' • • • * 

16,302 

.... 

Other Countries . 

1,666 

436 

47,366 

7,676 

Total Boflnod Sugars .. 

27,887 

2,119 

818,668 

116,669 

Molasses . 

18,657 

2,006 

88,618 

57,833 

Total Imports . 

62,789 

84,108 

1,272,467 

l,081,e8S 

EXPORTS. 

British Rkfinbo Sugars. 

Tons. 

Tons. 

Tons. 

Tons. 

Denmark . 


.... 

a a « a 

a a a • 

Netherlands . 



• • • « 

2 

Portugal, A sores,and Madeira 


.... 

• • a a 

• • • • 

Italy .. 



.... 

.... 

Canada ... 



1 

.... 

Other Countries . 

62 

ieo 

932 

686 

Foubion & Colonial Sugars. 

62 

160 

933 

688 

Refined and Candy . 

395 

668 

2,098 

2,800 

Unrefined ... 

6,900 

986 

27,061 

7,917 

Yarioiis Mixed in Bond.... 

« • • • 

.... 

• • « t 

a • • • 

Molasses . 

329 

155 

4,837 

2,766 

Total Xxports . 

7,686 

1,964 

24,429 

14,171 


Weights oalculated to the nearest ton. 
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United States. 

(WilUU i Orm^.) 


(Tons of 2,240 lbs.) 

1920. 

Tons. 

1919. 

Tons. 

Total lieoeipts January Ist to September 30th •. 

2,520,994 

. 2,881,041 

BeliTeries „ .... 

2,609,766 

. 2,878,041 

Meltings by Refiners „ „ «... 

2,176,081 

. 2,347,000 

Exports of Refined „ .... 

825,000 

. 366,000 

Importers’ Stocks, September 30th . 

11,288 

3,000 

Total Stocks, September 30th. 

10,432 

11,490 


1919. 

1918. 

Total Consumption for twelve months .. 

4,067,671 

.. 3,496,606 


Cuba. 


Statement of Exports and Stocks of Sugar, 1917-1918, 


191 8- 1919, AND 

1919-1920. 




1017'1S 

191819. 

1919*30. 

(Tods of 3,340 lbs.) 

Tons. 

Tons. 

Tons. 

Exports.. . 

2,686,960 

2,782,443 . 

. 3,130,857 

Stocks . 

666,261 

.. 818,072 . 

. 327,082 

• 

3,143,211 

3,695,616 

3,467,389 

Local Consumption. 

73,700 

66,000 . 

62,700 

Beceipts at Ports to July 3Ut .. 

3,216,911 

.. 8,661,616 . 

. 3,520,089 

ffapima, Augmt Slit, t9S0. 


J. Guma.— L. 

Mbjkr. 


United Kingdom. 


Statbmsnt or Impoutb, Exports, and Consumi*tion of Sugar for Nine Months 
BND iNO Sbftbmbbb 30th, 1913, 1919, 1920. 

Imports. ) Exports (Foreign). 



1913. 

1919. 

1930. 

1913. 

1919. 

1920. 


Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Refined . 


.. 318,653 

.. 116,569 

673 

.. 3,098 .. 

3,800 

Raw .. 

. 772,377 

.. 865,196 

.. 917,393 

3,006 

..37,061 .. 

7,917 

Molasses. 


.. 88,618 

.. 57,833 

338 

.. 4,337 .. 

3,766 


1,555,686 

1,272,467 

1,091,696 

3,916 

33,496 

13,488 


BeOned . 

Refined (in Bond) in the United Kingdom . 

Raw . 

Molasses. 

Molasses, manufactured (in Bond) in United Kingdom .. 

Totel. 

Im Exports of British Refined. 


UOMX COMSUMFriOE. 


I9ia 

1919. 

1930. 

Tons. 

Tons. 

Tops. 

659,976 

390,946 

.. 183,466 

646,479 

633,016 

.. 610,376 

90,067 

.. 832,534 

160,406 

33,030 

88,381 

33,600 

36,667 

.. 68,816 

.. 66,674 

1,846,406 

1,331,692 

983,618 

18,738 

988 

686 

1,337,685 

1,330,769 

981,686 
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Notes and Comments. 

The Cuban Sugar Crisis. 

The sugar market is largely dominated by the situation in New Yoik, Cuba 
and Java, whore not onl}' speculators but regular buyers have come a big cropper 
the last two months owing to being unable to disi) 08 e of their purchases save at a 
loss. Tlie American refiners are reported to have been heavily hit, and their con¬ 
tracts with inland buyeis at the old high prices have been a source of considerable 
difficulty inasmuch as the buyers have tried to got out of their contracts vrith the 
rofinerw, and the latter have endeavoured to minimize their losses by spreading out 
deliveries as much as possible. But the losses in any case are stated to be heavy. 
In all, the American sugar operators are supposed to have lost 200 million dollars. 

A month ago we commonted on the much stronger position held by the Cuban 
producers, and rejiorted bow the holders of the balance of the 1919-20 crop were 
refusing to soil at existing juices and insisted on waiting for the recovery of the 
market at the end of the year. But the uuexjiected has hajijiened in Cuba, for 
the banks w^ho bad loaned heavily on stocks of sugar became linanciallj’ embar¬ 
rassed through the great full in the value of their security and in some cases bad 
to suHjiond jiayment; and to ]u*evont the panic spreading the President declared a 
fifty-day moratorium to give the sugar iuteie.sts time to arrange affairs without 
piecipitatiiig foieed sales of sugar. 

How this crisis came about is conveniently summarized by the Federal 
Reporter, which in a recent issue remarked that with the great prosjierity that 
caiue to Cuba wutli high juices, it is incoinjirehensible to many how there should 
now he any financial embarrassment; this is, howtwer, understood when it is 
Idealized that the sugar mills, who jmrchase their cane from the planters do so on 
the basis of the ju ice of sugar at the time the cane is delivered. If delivery was 
on a high markHt and the sugar manufactured, instead of being sold, was carried 
forward, it must now’ bo <lisj)osed of on a low market whereupon the mills sustain 
a very seiious loss. The chief losers have been the banks who loaned freely on 
sugar at too high a price, and the mills which did not sell their sugar when they 
had an opportunit)’^ to. The hulk of the planters as a rule have done wonderfully 
well, as they sold their cane to the factories at prices based on high sugar quota¬ 
tions, and the average return has been a handsome one. In order not to jeopardize 
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the prospects of the new crop, certain American banking interests have since 
concluded a 75 million dollar loan with the Cuban Government against Govern¬ 
ment bonds, and this loan is expected to stabilize the market and will probably 
sober new crop prices. 

Meanwhile, it may be remarked, the Cuban 1919-20 crop has terminated with 
a total output according to Guma & Mejek of 3,730,077 tons, or 241,699 tons less 
than in the previous season. These figures are only slightly lower than the crop 
forecast given in our August issue by our Cuban correspondent, who then put the 
probable total at 3,750,000 tons. 

The Prospect of Supplies. 

With the bottom knocked out of the attempted Cuban cornering of supplies, 
and a drastic fall in the prices on the Java market, where the previous quotation 
of round 45 guilders has quickly dropped to as low as 30 guilders, sales are every¬ 
where being forced and supplies may be counted on to come forward more freely. 
But the financial situation is not without anxiety for the sugar industry, since if 
the embarrassed parties do not succeed in suimounting the crisis, the efl'ects may 
be inconveniently far-reaching and might affect the future production. 

For the consumer, however, the outlook is distinctly pleasing, as there seems 
now every prospect that supplies will be reasonabl}’ plentiful, though it must not 
bo overlooked that once prices fall below a certain level a dcunand w'ill set in from 
the poorer sections of the world consumers that might speedily result in renewed 
scarcity. What that level is, only expeiience will show, but so long as the 
world’s consuming capacity (given a reasonable price) greatly exceeds its producing 
capacity, there is always a risk that any big drop in the price of sugar will send 
up consumption with a bound and after it the prices themselves. If this eventu¬ 
ality is avoided, tlio balance of price and supply will bo more easily stabilized. 

At home a ternjmrai y restriction in sugar supplies was enforced for a fortnight 
during the coal strike (that has now fortunately been settled on terms that 
offer considerable possibilities of economic peace); hut with transport once moio 
normal, the expected decrease in the control prices of sugar makes a start on 
November loth when retail yiricesare being reduced to Is. peril), for Granulated. ‘ 
The ration remains at 12 oz. per head per week ; but it would not occasion sur¬ 
prise if an early increase to 1 lb, were announced. Altai natively, the Bo 3 'al 
Commission may see fit before long to remove altogether the rationing w’hich at 
present only ajiplies to white sugars, and allow the public to buj’ as they phrase : 
the price is still too high to encourage any marked increase in the consumption. 
But the control of the maiket by the Sugar Commission and the maintenance of 
maximum prices is hardlj'^ likel}' to be discontinued for some months, and we 
anticipate that the Eoyal Commission will not finally go out of office before next 
Spring or even Autumn. 

The Java Sugar Crop. 

By October loth, more than half the Java sugar factories had finished their 
crop, while the remainder will be through within a few weeks. The results have 
been satisfactory so far, and indeed much better than was anticipated. According 
to cabled information received in Holland, the average yield of sugar to the date 
just mentioned amounted to 122 piculs of standard muscovado pet bouw. Java has 
planted in 1920 219,642 bouws with cane, and if the final result remains as it is 
now, the total output (calculated in standard muscovado) will be 26,785,324 piculs 
1 See page 607 for details of the change in prices officially announced. 
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or 1,650,000 tons. But smee over half of the crop is delivered as white 8U|;i;ar, the 
actual weight of sugar is less than its equivalent of raw. We estimate the actual 
production at 1,600,000 metric tons. 

The weather has been favourable for the grinding and the work has so far 
proceeded without much interruption. The labour leaders at one moment 
threatened a general strike, in case their rather far-reaching claims were not 
complied with, but notwithstanding the refusal of the manufacturers to meet their 
demands the work has been continued, apart from a few isolated strikes of short 
duration, and the season ends at the usual time of the year. It can, as yet, not be 
accurately recorded to what destination this year’s crop is going. The sugar has 
been sold and re-sold so many times between the date of the first purchase and the 
present da 3 ^ that we do not know its final destination, while shipping statistics 
later than Juno are not yet available. 

The Question of the Distance between Cane Rows. 

In the October number of this journal we published the first part of an inte¬ 
resting paper b}" A. H. Eosenfeld ou“ The question of the Distance between Cane 
Eow.*»,” and the second part of this long paper is included in the present issue. 
We trust that the length of this communication will be condoned by our readers 
been use of the importance of this factor in plantation work. The details of the 
newer agricultural practice in the cultivation of sugar cane in the Argentine are 
instructive, hut we doubt whether these desciiptions, which savour of repetition, 
might not have l)t*«n abbreviated with advantage. The paper as a whole appears 
to he 11 strong piece of special pleading for the five-foot row. it may be that this 
is insisted on because of local disbelief in its merits, but we have formed the 
opinion that, considering the great differences in the growth of varieties of the 
cane, the time the}'' are in the ground, and the enormous autitheses in climate 
and other conditions in the sugar growing countries of the tropics, a somewhat 
wide latitude should he allowed as to how much soil should be provided for each 
cane stool. With this pioviso, five feet is a very good distance, and has been 
more or less adopted in a great many places; and the main consideration in its 
favour, which is strongly insisted on liy the writer of the paper, is that, while not 
leaving the land hare too long, it is possible to cultivate the soil between the rows 
with modern tractors or horse and cattle drawn iinjdements. With the gradual 
extension of sugar cane estates to countries and places where the labour supply 
is inadequate for proper cultivation, this is a very important matter. 

There are some other jioints in the paper which may conveniently be referred 
to in passing. There would appear to have been no attempts in Eosenfeld's ex¬ 
periments to a])ply the principle of duplicate plots, now considered so important 
a safeguard in comparative field work. It is true that this defect is partly 
guarded against here by the number of instances given, and in some cases it 
would have been impossible because of the size of the fields, but the results would 
have been more convincing if some duplicate plots had been introduced. Some of 
the conclusions also do not carry conviction. To give an instance, the Zwinga 
and Kavangire (Uha) tables would not appear to give such strong support as the 
writer claims. The tonnage of canes in Uha deci'oases more or less with the dis¬ 
tance of the rows, while the outturn of sugar shows a more marked increase in 
both varieties (a point not mentioned by the writer). We do not see that the 
author is j ustified therefore in claiming, as he does, that the yield of cane and 
sugar per acre is, in these varieties, approximately equal at any distance up to 
seven feet. There is in this a suspicion of what we ma}’ term the “ artistic ” 
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the world’s oil supplies, the less demand there is for the light petroleum distillates 
on the part of those industrial centres that can profitably produce denatured 
alcohol, the better it will be for the others who depend chiefly on the oil products. 

The West Indian Tropical Agricultural College. 

As we mentioned in our last issue, the venue of the projected West Indian 
Tropical Agricultural College is to be in Trinidad. Further details of the scheme* 
show that the site chosen is on Government land at St. Augustine, about six miles 
out of Port of Spain ; it will stand on a spacious pasture of about 60 acres in 
extent. Within one-third of a mile of the College site are one of the Experi¬ 
mental Stations and the Government farms of the Trinidad Department of 
Agriculture. At the former about 160 acres are reserved for experimental work, 
some 61 acres being already used for large scale plots of sugar cane and other 
plants. The college will thus be in a position when erected to start immediately, 
under very favourable conditions, practical work and research in connexion with 
the principal West Indian crops. 

The Colonial Secretary, Lord Milner, invited the College Committee last 
month to resume its labours, and that body on meeting unanimously decided that 
the promises and prospects of support by the Legislatures of the various West 
Indian colonies were sufficient to justify them in proceeding with the necessary 
steps towards the establis^hlnent of the College. Those colonies which have so far 
promised aid are Barbados, Trinidad and Tobago, Grenada, 8t. Vincent, St. Lucia 
and the Leeward Islands. It is hoped also that British Guiana, Jamaica, and 
British Honduras will when the matter is brought before them officially approach 
it in a broadminded way and give assistance to the scheme. As our contemporary 
remarks, the next step will presumably bo to nominate a provisional governing 
body and to incorporate the Ct>llege and, provided that no time is lost, it would 
now appear to be reasonablj^ certain that the British West Indies will be ahead of 
Ceylon and other eastern British colonies in establishing a much needed Tropical 
Agricultural College. 

New Areas under Sugar Cane. 

The high prices which sugar is fetching are resulting in the extension of 
existing areas of sugar cane cultivation or in the inauguration of the industrj" in 
territories that hitherto have not produced sugar, unless in very crude form for 
local consumption. Other things equal, it is more promising to open up contin¬ 
ental territory than island areas, since if the industry flourishes theie is bound to 
be more room for expansion. The British West Indies as sugar colonies suffer 
from the restricted size of their island components. 8o to much the same degree 
does Hawaii. Java and Cuba are really island continents by comparison. If 
it could be found possible to open up territory say in British Africa for 
instance, there might be much scope for a big production. Again, the possibilities 
of Cential and South America are only now being adequately realized. 
It is true that pioneers in these vast areas are confronted witli endless tracts of 
forest land which it may or may not pay to clear; but we venture to think that 
in spite of these obstacles there remains enough open ground to offer a very 
extensive addition to the world’s existing areas of cultivated land. 

Venezuela is a case of a Continental state where there are indications of an 
appreciable effort being made to extend the sugar industry and export the pro¬ 
duct to the world’s maikets. Sugar is grown all over this country, but in pre-war 
* For which we are indebted to the West India Committee Circular. 
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days the production was little more than the needs of the consumption, and six 
years ago the export was but three thousand tons, sent to nearby destinations. 
Now there are three modern centrals in existence and four or five others are con¬ 
templated. The largest is Central Venezuela, which during the 1920-21 season 
will have 7200 acres under cane and expects to turn out 15,000 short tons of 
sugar. Another factory is Central Azucarero del Zulia which has an output of 
about 6000 tons, while a third factory known as the Central Gran Via, which is 
the newest of the three, has a still smaller production. All three are situate in the 
district of Sucre, State of Zulia. Based on Cuban practice this may look a small 
output, but it seems to be only a beginning, and further factories as above men¬ 
tioned are projected which may result in the Venezuelan sugar industry exporting 
much more than the 18,000 tons that it sent overseas during last season. 

Among other regions holding out promise of developing the sugar industry, 
one may mention Tabasco, a Mexican state about one-third the size of Cuba, 
which has a soil said to be similar to the Cuban one. The climate is also similar, 
and canes grow luxuriously and ratoon for years, while this sugar belt is easily 
accessible to the markets of the world; it therefore offers possibilities which may 
be developed in the near future. 

Finally mention may be made of the Dominican Eepublic, where the basin 
of the Yaquo liiver is reported to be a very productive region, given means to 
irrigate the soil from the river. As to its suitability for cane sugar production, 
local opinion seenis very favourable. Cane has already been grown on a small 
scale and crops of 50 to 00 tons per acre have been easily harvested. Outside 
capital is however wanted for any development here, as the Bepublic has none 
available for the purpose. 

Royal Commission on the Sugar Supply. 

November Prices. 

Tho Food Controller announces the following complete list of revised sugar 
prices for tho four-weekly period from November 1st to November 27th, 1920. 
It will bo noticed that the approved retail price for rationed white sugar is 
reduced by 2d. per lb. as from Monday, loth November. 

For Gmockry Prni’osF.s Fou MANrFACTrRiNa 

Whii’e Vori’HEHH Only PrurosEs 

-'-ANu Shirs’ Stores 

W liolfsale Approved retail price Colou redV ouchers 

Class. l>er cwt per lb. 

Uisoount Ist Nov. Wholesale per evt 

1 \ per cent. to to Discount ] t per cent, 

to direct buyers. 14th Nov 27th No\. to direct buyers. 

0. Castor, Icing, Pulveiized ., 1028. ., Is. 2}d. ,. Is. 0|d. 1028. 

1. Cubes, Loaf Sugar. lOOs. .. Is. 2jd. Is. Ojd. .. lOOs. 

2. Granulated, Crysttils, Crushed 
and Chips, Dry White Sugar, 

White Pieces (moist) .. 968. Is. 2d. .. Is. Od. .. 968. 

3. W. I. Grocery Crystallized 

Yellow Crystals, W. 1. Mus- Free of Free of Free of Free of 

covado (moist), Pieces (other Voucher Eation liation Voucher 

than White W. I. Grocery 

Syrups) .Price must not exceed that fixed for Licenced Free Sugar 

4. Jellies, Knots, Lumps, and 
other Low Grade sugar to be 

sold only to manufacturers ,, — ., — .. — .. Uncontrolled 

The wholesale prices quoted are those at which sugar will be supplied to direct 
purchasers hy the Commission or by refiners. 
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Beet Prospects on the Continent. 

(By Our Continental Correspondent) 

The prospects of the present beet sugar campaign on the Continent are very 
bright. The spring put in an early appearance and was favoured by sufficient 
rainfall that made the seed germinate and the young plants llirive very satisfac¬ 
torily. In most of Western Europe the summer was rainy, but in France, Italy, 
and Eastern Europe drought prevailed, though, fortunately, not to su(‘h an 
extent as to cause damage of any significance. The autumn has been very fine, 
the days uncommonl 3 ’’ warm and sunnjr, and the nights cool, a combination that 
has contributed to the accumulation of much sugar in the roots. The campaign 
has started about a foitnight eailier than last year, and the first reports speak of 
high sugar contents and a fair w'eight of the roots. The writer has just come 
back from a trip through the principal beet growing difetricts of Western Europe, 
and was glad to see how rapidh^ the work was proceeding. The beets are being 
pulled without difficulty, owing to the brilliant autumn weather and the dry 
condition of the fields and of the country roads. For the first time since 1914 one 
has soon smiling faces in the European sugar-houses, and that is a fcjiture worth 
noticing. 

(if-rmany .—The German statisticians stick to their estimate of 1,]()0,000 tons 
for 1920-21, provided that all of the beets harvested are actually worked up in the 
sugar factories, and provided the latter are kept supplied wdth the n(‘cessary fuel, 
and that at the proper time to work the beets up without dela 3 \ The Commissioner 
for the coal supplj^ in German^’wants the sugar manufacturers to use more brown 
coal than previously, but this will necessitate heavj' expense in altering the 
furnaces, erecting fresh chimneys and even increasing the boiler capacity. All 
this will take time, so that for this campaign it will be impossible to comply fully 
with the desire of the coal authorities. 

If the price for the beets, which has officially been fixed at 29 marks per 
oO kg., is sufficient to induce the growers to cart all their roots to the sugar 
factories, and if the latter succeed in obtaining the necessary^ fuel to extract the 
sugar, Germany will produce between 1,100,000 and 1,150,000 tons, calculated as 
raw. Last season (1919-20) the couiitiy consumed only 931,300 tons of sugar, 
while in 1918-19 the German sugar consumption was 1,327,700 tons. It is obvious 
that as soon as the production allows a higher ration, the German peojile w'ill be 
permitted a larger sugar consumption than was the case last year. The total 
German sugar production will therefoic be needed to sup})!^^ the wonts of the 
country, so no exportation can be expected. On the other hand, the price of 
sugar on the world’s maiket, expressed in marks, is so prohibitive that very likely 
Germany will not either import any appreciable iiuantities. In the very unfavour¬ 
able 1919-20 season, when the Gorman production amounted to only 717,876 tons, 
the country did not import more than 57,349 tons, so that in the present campaign 
no imports will be needed at all. 

Czecho-SIovakid ,—The first inquiry among the Czecho-Slovak sugar manu¬ 
facturers showed that they estimated the present crop at 738,000 tons of sugar, 
calculated as raw, or equivalent to 650,000 tons of refined. The home consumption 
is estimated at 300,000 tons, which leaves an amount of 350,000 tons for export. 
In the first six months of 1920 this country exported 90,300 tons of sugar, chiefly 
to Austria, France, Germany, Italy, Hungary, Poland, and Sweden. In the 
second half of this year 40,000 tons of Czecho-Slovak sugar will be exported to 
Switzerland, while the destination of the balance will be France, Austria, the 
Balkan countries, and perhaps also the United Kingdom. 


608 



Beet Prospects on the Continent. 


Hurtgary ,—The prospective sugar production of Hungary is estimated at 
45,000 tons, which is almost sufficient for the wants of that country, and only 
requires an importation of 1000 tons (coming from Peru) to supply all needs for 
the coming campaign. 

Austria ,—Austria is only making some 5000 tons and will have to depend on 
imports from Czecho-Slovakia, with which state it has entered into an agreement 
for the purchase of the necessary sugar. In 1919 Austria consumed 128,082 tons 
of sugar, of wdiich 108,181 tons were imported from Czecho-Slovakia, and it is 
believed that similar figures will hold good also for 1920. 

Russia .—Reliable reports from lliissia are still lacking; in case some item of 
news filters through, we never can tell whether the infoi ination relates to some 
minor part of the vast country or has a more general bearing. One must there¬ 
fore refrain from saying anything on the subject concerning Soviet Russia and 
the Ukraine. 

Polaml .—Reports from Poland speak of estimates of 210,000 tons, calculated 
as raw, for the total production, of which quantity 150,000 tons will bo produced 
by the ex-Prussian pi evinces. Last year Poland consumed 140,000 tons, hence, 
if we assume a similar figure for this year, it leaves a surplus for export of 
70,000 tons. 

JhUaud will certainly produce 820,000 tons of sugar, calculated as raw. 
Including the sugar used for the manufactuie of exported sugared good.**, the 
annual consumption will amount to 200,000 tons. At all events, the Goveinment 
lias reserved that much for the total home use. If the estimate, corresponding to 
290,000 tons of refined, is reached, the country will be able to export 90,000 tons 
of white sugar. It is not yet clear where this sugar will go, but of late years the 
United Kingdom, Sw’ilzerland, France, Belgium and Gennuny have been the 
lecipients; of these, the last two will not this time bo included in the list. 

Ilefgium ,—The sugar production of Belgium is estimated at 225,000 tons, or 
again in excess of the consumption of the countrj\ In 1919-20, Belgium con¬ 
sumed 170,000 tons, against 100,000 iu 1918-19. There is no reason why W'o 
should assume a higher consumption this year, so an export of about 55,000 tons 
of raw may be looked for. 

France has planted this year 80,000 hectares with beets, the crop is doing very 
well and experts expect a tonnage of 26,445 kg. of boots per hectare. The total 
production is estimated at between 250,000 and 300,000 metric tons of sugar, 
calculated as refined, that is to say dependent on the question how much of the 
boot cro]> goes to the distilleries jind how much to the sugar factories. During 
the past year Fraitte consumed about one million tons of sugar, or about double 
the amount in 1918-19. On Ist September, 1920, there was only a stock of 5848 
tons, while it is not probable that the invisible stocks will have been large at that 
date. Even if w’O consider part of the alleged consumption to have passed over 
into invisible stocks and not to bo reckoned among the real consumption, the'hoine 
production, even if it attains 800,000 tons, will be insufficient to cover the demand 
of France and her possessions and protectorates on the north coast of Africa, so the 
French will still have to import heavily. They may receive sugar from Czecho¬ 
slovakia, from Poland, and from Belgium or Holland, but the quantities furnished 
by those countries will not suffice to make up the difficiency. The French colonies 
in Africa and the West Indies will supply another 100,000 tons, while the balance 
will have to come from Cuba. 

Spain and Italy .—It is supposed that Spain and Italy will produce enough 
sugar for their very restricted consumption. Italy produced in 1919-20 170,466 
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tons and expects a similar quantity now. Importation is not easy, as a conse¬ 
quence of the low value of the lire. At any rate, there is no question of any 
export either from Spain or from Italy and very little probability of imports of 
any moment. 

Jugoslavia ,—In Jugo-Slavia the 1919-20 crop produced 35,000 tons of sugar, 
while the consumption amounted to 60,000 tons. Sugar was imported from 
Ozecho-Slovak!a to fill the gap. This year the#Government has established a sugar 
monopoly there which takes over the production of the four existing factories, and 
purchases the sugar to be imported. For next j’ear the estimates are 60,000 tons 
of sugar to be produced, and 30,0(K) tons to bo imported for making up the calcu¬ 
lated full consumption of 80,000 tons. 

Denmark ,—In Denmark, whore the sowings have undergone some reduction 
as compared with last year, 160,000 tons of sugar are expected against 152.852 tons 
in 1919-20. The consumption is estimated at 120,000 tons white, equivalent to 
133,000 tons of refined sugar, which shows that the country will produce sufficiently 
for its own wants and be, moreover, able to export a small surplus. 

Sweden ,—The beet sowings in Sweden have been extended from 34,000 hec¬ 
tares to 42,000, and in consequence of this extension the probable production is 
estimated at 195,000 tons, while in 1910-20 it amounted to 163,000 tons. In that 
country too, the production will exceed consumption, and it is not at all impos¬ 
sible that part of the surplus may find an outlet into adjacent countries. 

Other countries .—Wo have not received any figures regarding the crops of 
Switzerland, Bulgaria, and Eumania, but we are prone to believe that the quan¬ 
tities to be produced in these countries will not bo large. Switzerland used to 
produce about 5000 tons per annum, while Bumania has not planted more than 
6900 hectares of land with beets for this crop, so that it will certainly need some 
imported sugar. 

Taking together the data from the countiies of which we have obtained trust¬ 
worthy reports, we arrive at the following table of probable production in tons of 
raw. We add for comparison the real 1919-20 production of the same countries, 
from which one can see that an extra 1,146,442 tons or 47*3 per cent, more can bo 
expected than in the disastrous year of 1919-20. The yield will not be sufficient 
to allow an unlimited use of sugar, but the supply will be rendered more plentiful 
and the urgent demand for sugar from other parts of the world may be considered 
over, at least so far as the Continent of Europe is concerned. 


Country 

Germany. 


Actual 

Production of 
191H-20 

717,875 


Estimates of 
1920-21 
1,100,000 

Czecho-Slovakia 

•. . • 

475,877 


738,000 

Hungary. 

.... 

36,000 


46,000 

Austria.. 

. * •. 

6,132 


4,500 

Poland . 


53,761 


210,000 

Netherlands ., 

.. .. 

238,692 


320,000 

Belgium. 


146,918 


225,000 

France. 

.. .. 

183,330 


300,000 

Italy. 

. • •. 

170,466 


175,000 

Spain . 

. • 

81,655 


100,000 

Denmark. 

.... 

152,852 


160,000 

Sweden. 


163,000 


196,000 

Total .. .. 


2,425,558 


3,572,000 

Russia, TJkrainia, Switzerland, 

Bulgaria, and 

Rumania: doubtful. 
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Agricultural Notes. 


On extending the milling season .—It is beginning to be recognised that it is 
impossible to deal with the whole sugar crop in a large mill when the canes are 
all at their optimum of sugar production. To keep the mill at work for its hundred 
days, or whatever period is fixed upon, some of the canes will have to be still rather 
immature, while others will have passed their best. A good deal has been done 
and is being done by a suitable selection of early and late varieties, but there are 
limits to this practice. Planting in a succession of months has been found usually 
to be of less advantage, for when the climate has a well-marked sequence of heat 
and cold, moisture and dryness, there is a distinct tendency for it to impress itself 
on the canes, so that they ripen more or less at the same time whenever they have 
been planted. But the matter is of sufficient importance in the full exploitation 
of the canes of a plantation for a broad view to be taken and every means tested, 
in different localities, that may lengthen the milling season. 

In some places much use is made of ratooning: for, with their well-developed 
root system, ratoons mature appreciably earlier than plant canes. In other places, 
where ripening is not confined to only one period of the year, the length of time 
in the ground may vary without special barm, and we hear of main and subsidiary 
crops, short and long ratoons and similar tenns. Then a good deal may be done 
by varying the amount and character of the manure applied. Thus, specially large 
quantities of nitrogenous manures, whether slow acting like oil cake or rapid as in 
soluble artilicials, prolong the period of growth, so that in some cases the canes 
with tlmir greater growth do not have time to inatuie in the proper growing season. 
On the other hand, by limiting the (quantity of such manure, the canes, with a 
shorter growing period, ripen off quite early. In both cases there are disadvan¬ 
tages : with little manure the quick crop is a short one, and with much the canes 
lock nj) the land beyond the normal and may interfoie with suitable rotation of 
crops, 'riieso facts will bo familiar to all who have had charge of experimental 
inaiiurial plots, and are here mentioned in order that the matter maybe considered 
by intelligent planters who may succeed in getting something useful out of them. 
Series of rough aualysos made fortnightly as reaping time approaches should bo 
carefully studied, and perchance a lengthening of the season when the canes are 
at their best may result from such observations. 

A crop very similar to ratoons, but without its special disadvantages and 
dangers, may be obtained in another way, namely, by splitting up the old stools 
and replanting the pieces. This method involves a certain amount of labour, but 
if properly organized it has been found to need much less than was supposed. In 
any case, the old stools have to be got rid of and are sometimes rather difficult to 
dispose of. Experiments conducted by the waiter have shown that, if the old stools 
from an acre of canes are cut into two or three pieces and these are planted, they , 
will suffice to plant up five acres of land. With their rapid and vigorous growth, ^ 
they may be put in further apart than planted sets, and therefore than ratoons; 
there is a marked absence of gaps in the field, and the incidence of diseases which 
usually attack ratoons are avoided because of the change of soil. They, like ratoons, 
ripen appreciably earlier than plant canes, and the crop ripens in a very uniform 
manner. The experiment is therefore worth trying in other localities. Reference 
may here be made to another experiment, although this does not claim to produce 
early maturing canes. Its chief use is for such places as have an insufficient time 
for preparing the land, or where there are difficulties in the incidence of the rains 
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or the openinge of irrigation channels. The sets were planted in a nursery, so close 
together that they almost touched one another in all directions. When lifted and 
planted in the prepared holes or trenches, it was found that a reinarkabl}" even 
stand of healthy canes was invariably obtained, while the act of lifting did not 
appreciably retard the maturing of the crop at the usual time. One great advantage 
is claimed for this method, which entails very little extra work, and that is that all 
diseased sets ai% rigorously and easily excluded and none but healthy plants are 
found in the fields. One acre of nursery was found to be capable of planting up 
13 acres of plantation. 

Ntiv facts reyarding the hurning of cane trash. —In spite of the repeated warn¬ 
ings as to the danger involved as to soil fertility by burning the dead cane leaves 
after harvest right across the ground, the practice is very widely spread. It is not 
intended in this note to discuss the pros and cons, the advantages and disadvan¬ 
tages, the necessity or otherwise of burning, but merely to present certain facts 
recently come across concerning the burning of the vegetable matter in soil 
intended for coffee planting. From a consideration of these facts some idea may 
be formed as to what is involved in sugar plantations. 

When a planter opens up new forest land in the hills for coffee, the first tiling 
to be done is to get rid of the groat mass of trees as speedily us possible, and some 
form of burning is usually necessary. There is a historic observation made by 
one planter many years ago who, before burning off a piece of forest on his estate, 
drove a long, thick iron bar into the ground so that it jii.^t sank out of sight: 
after burning, this stake, much to his surprise, was seen to bo full six inches above 
the surface, roughl}^ indicating the layer of soil w’hich had been destroyed. AVe 
had occasion in a recent note of this series to remark on the value of jungle top¬ 
soil, and it is easy to imagine the effect of this simple experiment on the views of 
the coffee planters in the neighbourhood. 

It is recorded that some of the oldest coffee estates iu Al 5 ’ 8 ore, probably a 
century old by now, are still successfully cultivated: there is no apparent falling 
off in their yields and they have never been subject to the disastrous borer attacks 
which have taken such heavy toll from many other localities, and it has been 
shrewdly surmised that this superiority iu these old estates over more recently 
founded ones may lie in the fact that they were put down at a time when the 
forest was never burned when clearing the land, the trees being allow'ed to decay 
after killing or felling. In modern practice, when quick returns are claimed by 
shareholders, there is not time to adopt this leisurely practice, but every care is 
taken to restrict the action of the fire on the soil as much as possible. After 
felling, the branches and light scrub are piled into as few heaps as possible, for it 
is recognized that nothing is more disastrous to the fertility of the soil than a 
“running fire.” 

Lastly, in estimating the value of coffee estates, it is customary with some 
planters to pay less attention to the actual conditions of the crops and general 
upkeep than to the previous history of the land before the estate was opened. 
There are three classes of forest to be considered: (1) Old forest never known to 
have been interfered with by man and bearing no signs of it; this is the most 
valuable class. (2) Forest formerly burned and the existing forest secondary : 
the value of this is much less, but will depend upon the length of time since the 
original forest was removed: it is estimated that it would take from 100 to 150 
years for its ancient state of fertility to be fully recovered, according to locality 
and rainfall. (3) Forest more or less recently planted or allowed to giow bn pas¬ 
ture land : this is as inferior to the second class as that is to the ffrst. 
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Asrricultural Notes. 


Burning the trash regularly on sugar laud definitely prevents the accumula- 
tiou of humus which it is seen is so greatly valued on coffee estates. And it 
becomes a question whether there can be any advantages obtained by regularly 
burning which will counterbalance the loss of this opportunity of increasing the 
vegetable matter in the soil. We have taken the liberty of reproducing two 
excellent photographs from a recent bulletin by H. T. Easterby. * The first of 
these shows the amount of vegetable debris lying on the soil after cutting the 
cane, and the second shows the “running fire*’ burning the trash. 

C. A. B. 


Millets for Fodder on Sugar Estates. 

By C. A. BARBBB. C.I.E.. Sc.D.. F.L.S. 

I. 

In a recent “ Agricultural Note” attention was drawn to the importance of 
improving fodder supplies on sugar estates, and it was suggested that lessons 
might be learnt from the indigenous dry farming practised in the East, where 
with scant}^ supplies of water and on comparatively poor soil largo quantities of 
food and fodder wcjre habitually grown in the struggle for existence. Millets are 
tlie main crop in such dry regions and it is estimated that one third of the popu¬ 
lation of the w'orld is iutorestod in their cultivation. As an accessory fodder and 
food crop some form ot millet is probably far and away the most economical and 
productive. Butthes€i ciops are little known in sugar growing countries, and it 
is with the idea of jilacing the facts dispassionately before planters that the 
present study has been prepared. After a few remarks on millets in general, it is 
jiroposed to deal W’itb one of them as a tj’pe and then add notes on the others ns 
occasion may arise. 

The millets occupy a very distinct place in tropical agriculture; thej^ are the 
indigenous dry-land cereals of the tropics, and especially of the Old World. Maize 
generally take'* th^ur ])lace in the New World, but this is essentiallj" a sub-tropical 
staple; wheat, bailey and oats are temperate cereals, and when they penetrate 
into the trojiics they are generally grown fui the outskirts, as in Northern India, 
or ill elevated tracts wbeie the climate is not tropical, and then only in the “cold” 
weather ; rice is of course trojiicnl, but it is a wet land crop and the whole methods 
of its cultivation are entirely special and different from those in crops that are 
rain-fed. 

As is the case with all these crops, millets are occasional!}’ irrigated, espe¬ 
cially ill tracts with u well developed agricultural practice, during tlie dry periods 
of the year, and very much greater yi€‘ld.s are then obtained. But they are 
essentially laiu-fed: they are, all of them, markedly drought resistant, and, 
maturing quickly, can be grown without irrigation in very dry tracts, where the 
rains come at only one time of the year : they mature in from three to five months 
and are thus quite coiiimon in regions with less than !;() in. annual rainfall or 
what are termed Homi-arid couutrie-. 

Just as wheat penetrates into the tropics and rice into the temperate regions, 
so the millets sometimes stray outside their tropical limits, and this is the case 
especially with the Italian or Hungarian millet {Setaria italica) which may be 
found from Europe to the Cape Colony, aud may be seen in English botanical 
gardens in the summer, but this species is more adaptable than the rest. 

1 li T. Eastkhju “The (Cultivation of Sugar Caiic m Qiieeuhlaiid.” Bulletin No. 3,(teneral 
Series. Bureau of Sugar Experiment Stations, Queensiaiid, U*20. 
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They all of them have small grains, the giant among them, which will form 
the subject of this article, Andropogon Sorghum, having grains little over one 
eighth of an inch in diameter; they may be generally distinguished by their 
rounded grains and are best known in this country as fowl food or bird seed. In 
the tropics they form the staple food of the people in the interior, where water is 
not available for rice growing; they are equally useful for fodder and for cattle 
and for human consumption; but, as they aie only gtown for local use, they do 
not enter largely into export trade. 

They form the heart of the dry-land cultivation in Africa, and in Asia are 
specially developed in India, China, and Japan : there are 40,000,000 acres under 
millets in India, and the outturn in Japan is given as 35,000,000 bushels every 
year. They occur where the most primitive and yet intensive dry-farming in the 
world exists, and their cultivation is therefore associated with old-world simple 
implements, and they are grown in rotation or as mixtures with pulses, cotton, 
tobacco and a number of non-irrigated tropical crops. 

Sorghum has been selected for detailed study because it is the most important 
millet: its agricultural needs are greater than some of the smaller forms, but it 
can be grown like the rest under unpropitious conditions, while with careful 
treatment it is capable of a comparatively enormous production as a cereal. It 
has thus a very wide range of usefulness. 

It is chiefly grown for food and fodder, but in America, where it has been 
introduced from the East, there are forms which are specially adapted for pro¬ 
ducing sugar syrup and others for making brooms (hence the names “ sweet 
Sorghum” and “broom corn”). This millet can ])roduce great yields under 
favourable conditions : it is credited with giving “ ten tiimjs the outturn of most 
cereals.” The grain is an excellent food for man, the stalks are carefully stacked 
for fodder, and can also be used for fuel if thus required. In the New World it 
is chiefly grown for fodder, but for grain in the Old World, although it is always 
used there as a fodder too. The grain is used for cattle and horses, for fattening 
pigs and for poultry. Sugar is exuded from lesions in the stems and leaves and, 
as stated, special forms have been developed which produce excellent syrups from 
the juicy stems. 

There is considerable doubt as to the place of origin of Sorghum : it has many 
wild relatives and is widely scattered in the indigenous cultivation of Afiica, India 
and China. Most probably it was first used in tropical Africa, was thence passed 
through Egypt to India, and from India to (liina and Japan ; its introduction into 
the New World is comparatively recent, possibly through the slaves from Africa, 
as these are knowu to have brought many of their home plants with thorn. In 
India alone have we accurate information as to its distribution: the average acreage 
for the past seven years was 21,1 (56,166. Bombay has 7,000,000, Madras 5,000,000, 
the Central Provinces 4,000,000: thus the Peninsula has two-thirds of the whole, 
and this emphasizes its tropical nature. In North India its substitutes are maize, 
wheat and another millet, Pennfsetum tyjjhoideurn, 

Botanically, it is a tufted grass, but as grown the stalks are few: this is of 
advantage as ensuring even ripening, a matter of great importance at the harvest. 
It is the largest cereal. Because of the mode of growth, usually stems with single 
heads, there is little separation between the branching and flowering stages W’hich 
characterize the growth of all grasses. The heads of panicles vary greatly in size 
and form. When grown for grain, the close round or oval head is preferred, but 
the open panicle when it is purely a fodder crop. The “irungu cholairis” of 
South India appear to be ideal as a fodder crop, and seed should be obtainable 
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of all varieties by application to the Department of Agriculture in Madras. There 
are sometimes curious forms, such as the one in which the flower stalk bends down 
so that the head hangs downwards: it is difficult to trace the origin of this, but it 
is of advantage as a protection against birds, as they can obtain no foothold. 
There are two kinds of flowers, sessile which are fertile, and stalked which are 
sterile. The flowers are proterogynous, that is, the female organs ripen first; this 
necessitates cross pollination and the plant is wind-fertilized, a fact which is of 
some importunce as regards the crop. If, for instance, heavy rains occur at the 
time of flowering, the yield will be very seriously affected. This is a point to be 
borne in mind with all the millets, and it influences some of the others to a greater 
extent than Sorghum. The grains are large for a millet, as already noted. In 
Bombay there is a variety which has double grains. The glumes, or chafly outer 
scales of the grain, vary greatly in colour, so that we have black, brown, red, 
yellow, white and spotted grains, by which differences many of the varieties are 
most easily recognized. The leaves are broad, like those of maize, two-ranked, 
wavy edged, with hyaline ciliated ligule, the little membranous protrusion at the 
junction of leaf-sheath and leaf. The roots are surface feeding, varying in depth 
according to soil and moisture, i.o., as to whether it is grown as a wet or dry crop. 
Besides the ordinary soil roots, it possesses a senes of aerial roots, which spring 
from the lower joints above ground; these roots are strong and bend outwards 
and downwards into the soil where they branch, thus holding the tall plant erect 
after the manner of tent ropes. A true classification is at present impossible, 
because of the mixed nature of the fields where crossing has proceeded for ages 
unchecked. The colour of the glumes is a useful character, dry, pithy and juicy, 
sweet stalks, habit and especially sliape of the head, agricultural requirements as 
to soil and water, length of growing ])eriod, drought resistance and so on, all are of 
assistaiKse in determining the different kinds. It is interesting in this connexion 
to connect the kinds of Sorghum grown with the local races of people: when 
a native migrates, he takes a few of his own seeds with him, for ho finds that the 
kinds met with do not suit his palate or digestion, and the appearance of a strange 
form of Sorghum in the fields will often lead to the discoveiy that such a 
migration has taken place. 

As to environment, all will depend on the character of the rains. Suighum 
often experiences conditions which would destroy ordinal y cereals such as maize. 
There must be free drainage, for it will not bear any standing water. Hero maize 
has the advantage, for the writer has seen the crop reaped from boats, where the 
plants at crop tiim^ M'en» under six feet of whaler. Sorghum has a remarkable 
power, which i'. not shared by maize, of remaining quiescent during i)eriods of 
drought and immediately recovering with a shower of rain. Ex])eriments made 
in the Great Central Plains region of the United States have shown that Sorghum 
and bullrush millet require less lain to pioduce a ton of hay than any other cereal 
tried. The cultivation of Sorghum is often a triumph of man over nature, both in 
North Africa and in the east, by taking advantage of casual showers which would 
be of no use to any other crop but a millet. The Tamil proverb runs: “if you 
have little to eat, sow cliolain.” 

The preparation of the land and cultivation are simplicity itself. Sorghum 
can he grown on very poor land but of course the yield will be aflected in such a 
large plant: it grows best in deep red loam where a height of 12-16 ft. is not 
uncommon, and black soil also seems to suit it very well. Such manure as is 
available is heaped in the dry weather and the land is cleared of deep rooting 
grasses : on the first showers the land is ploughed repeatedly by the simple Indian 
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ploughs, and two or three weedings are needed and, if planted in rows, harrowings 
to keep the surface mulch of soil. There may be all stages from the most 
primitive to the most advanced dry-faiming. 

Sowing varies greatly according to conditions, from two to three seeds in a 
shallow hole, broadcasting against a basket, or drilling. The rate varies accord¬ 
ing to whether it is grown for grain or green fodder, as well as the kind of soil, 
etc. Pour to ten times as much seed is sown for green fodder, as then the stems 
are as close as in a field of wheat: when grown for grain the plants are thinned 
when 6-8 ins. high so that the)" are about a foot apart each way: 10-15 lb. per 
acre should be sufficient for a crop intended for grain and straw, 40-100 lb. when 
it is intended for green fodder. Sorghum is often sown as a mixed crop with 
legumes, and the most various mixtures are in vogue in India. To give an 
example: five crops are sometimes sown together: cucumbers will ripen in six 
weeks, cow" peas in three months, Sorghum in four months, red grass (pigeon pea 
or Cajantis ivdicns) in seven months and when the latter is reaped, the whole field 
will be covered by it and no truce left that any other crop has been giwn. The 
time of sowing depends on the incidence of the rains, not heavy rains but occa¬ 
sional showers : this is extremely im])ortant in dry tracts, and is forcibly exi)re88ed 
by another Tamil proverb, “ if the time of sowing is missed cholam will not grow 
if it is sown on a dunghill.” 

The best method of reaping is to cut the field and lay the plants spread out 
on the ground for four days, then raise them in cocks for a month to allow the 
immature grains to harden; then thresh and heap the straw into great ricks. 
This straw will keep for the best part of a year and provides good fodder for 
cattle. If raised for green fodder it may be cut as required, the best food value 
being obtained when the flowers aie beginning to set seed: or the whole may be 
cut and stacked in a rick, alter a little wilting, the stalks being laid with the 
heads inwards. 

The yield depends of course on conditions, and there may be from 100 to 500 
to 1500 lb. of grain: if grown for fodder anything up to 25 tons maybe harvested. 
It is a common practice to ratoon the crop for a time, as the stalks left will send 
out many shoots. But this requires some care and should not be attempted by 
novices. The young foliage if pooily grown develops a deadly poison, but this 
does not occur if there are ruins or the soil is moist and the growth free. Such 
latoonod Sorghum forms excellent grazing for the cattle. 

The crop has its own diseases and pests which are far too nuiueroiis even to 
catalogue in detail. All insects, all birds, many lieasts together with fungi and 
even small parasitic flowering plants. In growing crops, aphides, mites, ear moths, 
stem and shoot borers, smuts, rusts, protozoa, moulds: also seeds germinating on 
the plant in wet weather, low lying j»lacc8 and alkaline sjK>ts should be guarded 
against: as stored grain the usual gi*aiii pests w"ill also be met wdtli. There is no 
space to speak of the value of the grain as food, hut it may be mentioned tliat 
both grain and flour kooo well because of the comparatively little water and oil 
that they contain. Bread cannot bo made fiom it as it will not form loaves, but 
as cakes and porridge it is excellent, once tbe somewhat peculiar flavour is 
mastered. 


Steps are being taken to organize a company in the South Island of New Zealand for 
the purpose of establishing a beet sugar factory in the vicinity of Christchurch. It is 
hoped to induce the local farmers to raise at least 80,000 tons of roots or 2,000 to 3,000 
acres. New Zealand requires 75,000 tons of sugar annually as the per capita consumption 
is 130 lbs. The present retail price is 6Jd. us compared with 2d. per lb. before the war. 
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JiftB ftars ^so. 

Prom the Sugar Cane,*’ November, 1870. 

In an article entitled “ Cane Culture in Australia,” by an anonymous writer, 
reference is made to the method of clarification employing “clay batter, or gyp¬ 
sum, or whiting batter” in conjunction with milk-of-lime. Stiff adhesive clay, 
containing little sand and organic matter, was dried in the sun, crushed, and passed 
through a 10 to 14 mesh sieve. Previous to use, this powder was mixed with 
water to the consistency of cream, and four to eight gallons of it added with the 
determined quantity of milk-of-lime in the case of a clarifier of 500 gallons. 
Gypsum or whiting batter prepared in the same way was also recommended. 

It was stated that this addition was found to render subsiding more rapid 
and more certain, giving a denser precipitate containing less sugar. Juices of so 
inferior a quality as to be quite intractable by the ordinary process using milk-of- 
lime alone could often (it was said) be satisfactorily treated in this way. 

Mr. Alfred Fryer contributed an article in this issue under the heading of 
“ The Use of Lime,” in which he pointed out the importance of the careful regula¬ 
tion of the amount of this reagent in clarification, concluding with the statement 
that “ consideration of all the foregoing will show the importance of keeping cane 
juice during the process of manufacture on the concretor in a neutral state. . . . 
Each clarifier of juice should be carefully tested with litmus paper, not only on its 
surface, but also as it is running off. . - . Carelessness in this respect may lead 
to grievous disappointment, while care will be amply repaid.” Figures were given 
showing that the amount of caustic lime per 1000 imperial gallons of juice used in 
the West Indies varied between 2 and 12. Analyses of concretor sugar from different 
sources had been made, and from these the author concluded that inferior juice 
yielded a product containing 0*2 per cent of lime ; an average juice, 0*14 ; and a 
good juice, 0*07 per cent. 

An article discussed in detail the method of liquoring involving the use of 
suction, for the apj>lication of w*hich a special apparatus had been protected.* As 
would be obvious, this improvement had resulted in a considerable saving in time 
and labour, compared M’ith the old system of draining the liquor through the 
moulds simply by gravity. 

Other articles were entitled “ Practical Observations on Cane Manure,” by 
Dr. T. L. I’HIPSOX ; “ The Utilization of Sewage"; “Cane Culture in the Island 
of Eeunion”; “Arrangement of Clarifiers, etc., for a Sugar House”; “Sugar 
from l^alm Trees " ; and “ The Beetroot Sugar Industry in France,” which latter 
dealt with the state of the fields and factories. During the investment of Paris, 
necessitating temporarily the suspension from publication of our contemporary, the 
Journai des FuhricauU, the damuge on the whole at the time of writing was not 
considerable; but the editor of 7.^/ Snererie ludiyeue (now unfortunately discon¬ 
tinued) added that “with the tendency of the enemy to extend their ravages, 
and with their vandalism, which shows itself in sacking and burning all that resists 
them, .... we are unfortunately threatened with further calamities.” 

No patents were abstracted ifi this issue of our predecessor, nor were the 
statistics recorded of more than passing interest. 

1 French Patent, 84,731 of Jugl and Kodl. 
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On the Settling of Precipitates in General and of 
Cane Juice Precipitates in Particular. 

B7 nosl dserr. 


A number of years ago the writer was asked to state the rate at which the 
precipitate, formed on defecating cane juice, settled. To this question he could 
give no definite answer, and, reference to textbooks not helping, he was led to 
investigate the matter. The investigation led to a general study of the behaviour 
of the settling of suspensions and the results of a series of experiments are given 
in the present communication. Some of the results here given are not now for 
the hirst time brought forward, and reference may be made to Hazen^ for a 
mathematical analysis dealing specially with the sedimentation of sewage, to 
Kohn^ and especially to OoE and Clevenoer.’’ The work of the last named deals 
with the sedimentation of mining sludges and by a coincidence the writer attacked 
the problem in a way very similiar to that used by them, even independently 
coining the same phrases. 


The general equation expressing the fall of a particle under the iudueuce of 
gravity through a re8i8tf^nt medium is given by Stokes’ Law: v = 

*7 


where v is the velocity of fall, d, and d, are the densities of the pgrticle and the 
resistant medium respectively, r is the radius of the particle, is a constant 
dependent on the viscosity of the resistant medium, and </ is the acceleration due 
to gravity. The immediate problem before the writer was, however, the rate of 
fall of an assemblage of particles, with d,, d*, r and /t considered as constant, 
the variables being the concentration of the suspensions, and in the case of cane 
juices the treatment which it had received before settling obtained. The problem 
was first of all studied with a number of different materials such as barium sulphate^ 
calcium phosphate, alumina hydroxide, and of these the last mentioned was 
selected for a detailed series of experiments, after it had been ascertained that all 
these materials settled in the same general way. 

In developing a technique which would give results that were to be applicable 
to actual problems of design, a settling tank was conceived as being built up of a 
plurality of vertical tubes acting independently of each other, and therefore the 
experiments were conducted in tubes of great height in proportion to diameter. 
Before doing so however experiments were made to determine what, if any, 
influence height and diameter had on the rate of settling. It was found that as 
between the heights 50 mm. and 1500 mm., and the diameters 10 mm. and 
100 mm., all the materials examined behaved in the same way, and it was there¬ 
fore concluded that it is justifiable to step from a tube of 10 mm. diameter to a 
tank of any height and of any diameter. 

The technique followed in the experiments was to prepare a stock suspension 
of alumina hydrate from which other suspensions were made. The stock suspension 
was found to contain 0’369 grm. alumina as Al, O, per 100 c.c. From this stock 
definite quantities were taken and made up to definite volume. Concentrations 
stronger than that of the stock were made by allowing a portion of the stock to 
settle, decanting the supernatant water and adding a further portion of the stock. 
The tube used in the experiment was 1450 mm. high and 19*3 mm. in diameter. 


1 Traius. Am. Soc. Civ. Kng.t 1904, ftS, 4(5. 

8 Chemiker Zeitung, 1907, 81, 1287. » Trans. Am. Inst Min. Kvg.. 1916, 66, 336. 
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On the Settling of Cane Juice Precipitates. 


It held 425 c.o. of material. In conducting an experiment the suspeiieion in the 
denired concentration was transferred to a 500 c.c. flask and mixed by gentle 
rotation in a yertioal plane after which it was poured into the tube up to the zero 
graduation. It only then remained to observe and note the level of the falling 
material at definite time intervals. 

In making a preliminary series of experiments, it was observed that three 
distinct types of settling occurred dependent on the concentration of the suspen* 
sion. With more dilute suspensions up to (with alumina) 0*08 grm. per 100 c.c., 
the particles fall independently of each other, and the time req^uired for a column 
to settle is that required for a particle to fall from the top to the bottom of the tube. 
In these cases the quantity of material settled in unit time is always proportional 
to the concentration of the suspension. With increasing concentration, however, 
the particles in their downward path interfere with each other and the rate of 
settling is controlled by the concentration of the suspension. The limits of this 
phase of settling are roughly confined by the concentrations (with alumina) of 
0*08 to I’O grm. per 100 c.c. With higher concentrations the particles seem to be 
in close contact, and the action is one rather of the shrinkage of a column under 
its own weight than that of a freely falling assemblage of particles. 

The intermediate stage of settling is that which occurs in the defecation of 
cane juices, and presenting some interesting phenomena was studied in detail. 

If such a siispeusion containing from 0*1 to 0*o grm. of alumina hydroxide 
per 100 c.c. be poured into a tall tube and allowed to settle for a period of not less 
than three minutes it will be found to have resolved itself into five zones. The 
upj)ermo8t zone, 1 (Fig. 1) is quite clear; next in order is zone 2 characterized by 
the presence of stragglers. These stragglers are readily seen to be 
particles of not less than average size, which have in someway de¬ 
tached themselves from the main body of the suspension. Eventually, 
the stragglers catch up with and join the main body of the falling 
suspension. The zone marked contains at an early stage of settling 
the main body of the precipitate. In this zone can be recognised a 
main downward current of particles and> main upward current, the 
limits of the motion of which are confined between the contingent 
surfaces of zones 3 and 5 described below. In addition to the vertical 
streaming movement of the particles in zone ;J, the individual par¬ 
ticles are seen to possess an oscillatory orfgyratory motion, and a 
particle in the upward stream would occasionally detach itself there¬ 
from and might eventually join the downward stream, and vice-'versa. 
During the whole of this phase of the settling, the concentration of 
the particles in zone If seems to remain constant per unit volume of 
this zone. 

Zone 5 is that zone which is being gradually built up by those 
particles which have completed their journey?to the bottom of the tube 
or rather to the top of the column represented by zone 5, The process 
of building up this zone can be easily observed and it will be seen 
that individual particles of the downward stream on approaching zone 
i) detach themselves from zone If andJfall vertically a short distance 
immediately losing any gyratory motion that they possessed. This 
last and lowest zone while being built up is simultaneously shrinking, 
but for all of the first stageof settling it suffers a net increase in height. 

Zone S is only about 10 mm. in depth. The particles here have no gyratory 
motion and they seem to stay unchanged throughout the whole process of settling. 
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in a sense seeming to float on the top of the particles in zone ^. When the particles 
in the upward stream in zone i reach this zone they turn through an angle of 180° 
and pass continuously into the downward stream. Occasionally the upward vel¬ 
ocity of a particle will be enough to carry it right through zone 3 when it becomes 
a straggler. 

During the process of settling, zone ^ is constantly changing its position in the 
tube and is becoming shortened in its length from both ends. Eventually its depth 
is reduced to zero at which point zones 3 and 5 meet. The former very rapidly 
passes into the latter and at this point the first stage of settling is ended, and the 
sj’^stem now consists solely of zone 5, Before this point is reached, the outline of 
the upper limit of zone 3 coincident with the lower level of the clear supernatant 
liquid is irregular in outline, but at the moment when the system is reduced to 
zone 5 the level becomes sharp and flat and can easily be read to O’o mm. This 
position which can be timed to within 10 seconds is called by CoE and Clevengek 
the critical position and this term will be adopted here. That phase of settling 
which obtains before the critical position is reached will be called the “ phase of 
free fall ” and the state which obtains after the critical position will bo termed the 
“ phase of restricted fall.” 

Dealing now solely with the phase of free fall, it was observed that on pouring 
the suspension into the tube there elapsed a small time, less than two mins., over 
which no settling occurred. It does not seem unreasonable to suggest that for this 
period the suspension was in the colloid state. It appeared to bo homogeneous and 
the gradual appearance of particles of definite size could be observed. After 
settling had once begun, it proceeded at a uniform rate until very close to the 
critical position ; the period that elapsed between an observed retardation in the 
rate of fall and the appearance of the critical position being about 30 seconds. 
The data of an actual experiment, one of many of the same nature, are given 
below. 

Alumina hydroxide. 0*217 grm. per 100 c.c. Height of Column 1450 mm. 
Time in minutes from beginning of experiment given under f. Depth of column 


of supernatant liquid 

[jiveii under d in millimeters. 




t 


d 

t 

d 

/ 


d 

4 


180 

20 

970 

60 


1208 

6 


280 

25 

1082 

65 


1215 

8 


380 

30 

1120 

70 


1221 

10 


480 

35 

1145 

75 


1226 

12 


580 

40 

1162 

80 


1231 

14 


680 

45 

1179 

85 


1235 

16 


770 

50 

1191 

90 


1239 

18 

., 

870 

55 

1200 

100 


1246 


The critical position occurred in 21 mins. 40 secs, at at a depth of 1030 inm. 

After having observed the phenomenon of a critical position, some experiments 
were made to determine in what degree, if any, this was affected by the original 
height of the column. It was found that if h be the height of the column and d 
be the height of the column of settled material at the critical position, the ratio 
d/h was constant, as was also the ratio where t is the time to the critical 

position. The details of an experiment are given below:— 


h mill. 

d luin. 


i secs. 


d/h 

Oi-dVi 

1450 

206 

.. 

1145 

.. 

0*141 

. 0*108 

965 

139 

.. 

758 

., 

0*144 

0*109 

545 

77 

• • 

437 

., 

0*142 

. 0*107 
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On the Settling: of Cane Juice Precipltatea. 


A series of experiments was then made with varying concentrations of suspended 
matter and the results are given in tabular form below. In all the experiments 
the original height of the column was 1450 mm. The concentrations (c) varied 
from 0*0868 to 0*4340 grms. of alumina hydroxide as Alg 03 per 100 c.c. Under d is 
given the height in mm. of the column of settled matter at the critical position; 
h is the depth of the column of supernatant liquid and is equal to 1450—d. The 
time to the critical position is given under t in seconds. The ratio hit then gives 
the rate of settling in millimeters per second. The ratio diji gives the quantity of 
material in grms. that have fallen 1 mm. in 1 sec., and may be called the rate 
of mass settling. The ratio die gives numbers proportional to the mean concentra¬ 
tion of the column of settled material at the critical position. 

Inspection of the tabulated results shows: — 

1. That as the concentration of the suspension increases the rate of settling 
decreases. 


c 

d 

h 

t 

hit 

chit 


d/c 

0*0868 

.. 110 . 

. 1340 . 

. 955 . 

. 1*40 

.. 0*122 


12*7 

0-1085 

.. 135 . 

. 1316 . 

. 1045 

. 1-26 

.. 0-137 


12 8 

0-1302 

.. 176 . 

. 1275 . 

. 1190 

. 1*07 

.. 0-139 


13*4 

0-1519 

.. 208 . 

. 1242 . 

. 1260 . 

. 0-98 

.. 0*148 


13-7 

01736 

.. 245 . 

. 1205 . 

. 1340 . 

. 0*90 

.. 0-156 


14*1 

0*1963 

.. 276 . 

. 1174 . 

. 1416 . 

. 0*83 

.. 0-162 


14*1 

0-2170 

.. 317 . 

. 1133 . 

. 1480 . 

. 0-76 

.. 0*165 


14*6 

0-2604 

.. 412 . 

. 1028 . 

. 1606 . 

. 0-64 

.. 0-167 


16-8 

0-3038 

.. 520 . 

. 930 . 

. 1680 . 

. 0-65 

., 0-167 


17*0 

0-3472 

.. 670 . 

. 880 . 

. 1800 . 

. 0*48 

.. 0-166 


18*0 

0-3906 

.. 692 . 

. 768 . 

. 1800 . 

. 0-42 

.. 0*166 


18-3 

0-4340 

.. 766 . 

. 684 . 

. 1800 . 

. 0 38 

.. 0*166 


18*9 


2. The rate of mass settling regularly increases until a concentration of about 
()’2 grm. per 100 c.c. is reached; after this concentration it remains constant up to 
at least one of 0*45 grm. per 100 c.c. 

3. The mean concentration at the critical position increases as the concentra¬ 
tion of the suspension increases. 

It should be remarked that as the concentration increases, the location of the 
critical position becomes less and less exact, the change becoming more and more 
gradual. 

The statement made under 2 above refers solely to the mass settled at the 
critical position. Keflection will show that eventually the more concentrated 
suspensions will settle more material than those less concentrated, so that as t 
increases the ratio chit will increase with increase in c. 


After the critical position has been reached, the rate of settling decreases with 
each increment of time. Two determinations are given below which were obtained 
in this way. The height of the column was determined at the critical position: 
let this be ho. After such an interval that settling has become slow let the height 
be hn and let ht be the height at time intervals t. On plotting ht-hn against t a 
curve suggesting a logarithmic function was found, and actuallj'^ up to 90 nainutes 

from the critical position it was found that the relation-y log == constant, 

fairly well represented the course of settling. Values of ht—hn and of the 
constant are tabulated below. The original concentrations in the experiments 
here recorded were 0*1736 and 0*3472 grms. per 100 c.c. 
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t Of JlO 

— — 136. 



t Of ho — 


« 828. 

t 


ht — hn 

log X 100 

t ^ ht — hn 

t 


ht — hn 

1 

i 

log X 100 

^ ht — hn 

b 


111 

0*176 

5 


276 


0*152 

10 


94 

0-161 

10 


221 


0-171 

15 


77 

•. 0*165 .... 

15 


195 


0*150 

20 


65 

0*160 

20 


166 


0*149 

25 


56 

0*164 

25 


137 


0*158 

80 


48 

.. 0*150 _ 

30 


117 


0-149 

35 


41 

0*156 

35 


99 


0*148 

40 


ZB 

0*147 

40 


83 


0*149 

45 


30 

.. 0*146 

45 


68 


0*152 

50 


25 

0*147 

60 


54 


0*167 

55 


21 

0*148 

55 


43 


0*160 

60 


17 

0*150 

60 


34 


0*164 

65 


13 

0*152 

65 


26 


0*176 

70 


10 

0*162 

70 


19 


0*176 

80 


4 

.. 0*191 _ 

80 


8 


0*202 

90 


0 

— _ 

90 

.. 

0 




At time < = 90 the actual heights of the columns, An, were 194 mrn. and 
217 mm. These quantities are deducted from all observed readings to obtain 
hi — An. 


After having made the experiments described above and determined the 
general principles under which settling occurs, I wished to apply the results to 
to cane juice defecation. Through the kindness of Mr. E. F. Atkins, I was able 
to obtain from the Soledad plantation in Cuba a supply of raw juice preserved 
with 1 per cent, of fonnaldehyde. This material, which was of 15*6 Brix and on 
arrival 65° purity, was used in the experiments described below. It behaved in every 
way as a typical juice, and though the results may not be exactly applicable to all 
juices, their bearing on defecation problems is believed to be generally justified. 



Fig. 2. 


The apparatus used in studying cane juice defecation was 
developed out of a Liebig condenser, and is indicated in Fig. 2. 
It only differs from the condenser in that the inner tube is 
blinded off near the bottom, as shown at a, A constant 
temperature of 212°F. was obtained by passing a current of 
steam at atmospheric pressure through the outer jacket. A 
millimeter scale pasted on the outside of the jacket completed 
the apparatus. The overall length of the jacket was 1100 
mm., giving room for a column of material 1000 mm. high 
completely enveloped in steam. The internal diameter of the 
inner tube was 1*26 mm. or 0*5 in. 

The technique of making an experiment was as follows :— 
To a definite quantity of juice the desired quantity of lime was 
added, after which the material was placed in a fiask fitted 
with a reflux condenser and gently boiled for one minute. 
In the meantime steam had been circulating in the settling 
apparatus, raising all parts to 212°F. Finally, the material 
was poured into the tube up to zero graduation, after which 
nothing more remained to do than to watch its behaviour 
and to time the rate of fall. It was found that if experi¬ 
ments were made without the preliminary boiling, whereby 
all the air was expelled, the results were irregular and 
illusory. 
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On the Settllns: of Cane Juice Precipitates. 


Preliminary experiments showed that, under these conditions (which were 
designed to simulate what happens in the factory), cane juices settled precisely 
as had been observed when dealing with suspensions of alumina of intermediate 
concentration, i.e., there is a short initial period of distiubance, followed by a 
phase of free fall until the critical position occurs, when the phase of restricted 
fall obtains. All of the phenomena described for these conditions were distinctly 
visible. 

Anyone who has operated a cane sugar house cannot but have observed that 
variation in the juice and in the quantity of lime added affects the rate of settling 
and also the volume occupied by the mud. Accordingly, experiments were made 
with this special apparatus to examine these points. The paHicular juice examined 
possessed an acidity of 1*75 c.c. normal per 100 c.c., referred to phenolphthalein 
as indicator. To 100 c.c. of juice there was then added as defecant 0*5, 0*76, I'O, 
1*25, 1*5, 1*75, and 2*0 c.c. of a normal suspension of lime. The settling experi¬ 
ment was then made as described above, the results being tabulated below, the 
figures recorded giving the height in millimeters of the clear supernatant column 
of juice at the time in minutes indicated under t The initial height of the 
column was in all cases 1000 mm. 

Regarded from the point of view of the factory operator, the juices with 0*5 
and 0*75 c.c. of lime suspension would have been recognized as distinctly under- 
limed ; that with 1 c.c. would have been considered doubtful, depending on the 
caprice of the operator. ^The writer would have accepted the two next in order as 
typical of a satisfactory defecation, that is to say, the juice was bright and clear 
and “cut’* well. While fairly bright that juice with only 1 c.c. of lime was 
distinctly inferior to the two next above, those with less lime being decidedly 
“muddy.” The two preparations with the larger quantity of lime were bright 
and of that peculiar golden yellow colour characteristic of overlimed juices. 


Timk 

Mins. 

2 .. 

200 

80 

c.c. Noumal 

1-75 

70 .. 

Limb 

1-50 

100 

PBR 

100 C.C. 

1’25 

120 .. 

OF Juice. 

1-00 

160 .. 

0-75 

320 


0-50 

670 

4 

190 

.. 160 .. 

240 


260 


460 .. 

700 


700 

6 .. 

320 

.. 300 .. 

400 


680 


760 .. 

870* 


820* 

8 .. 

450 

440 .. 

680 


782* 


840* .. 

888 


870 

10 .. 

690 

.. 680 .. 

766* 


838 


856 .. 

896 


885 

12 .. 

742* 

.. 700* .. 

817 


856 


867 .. 

900 


896 

14 .. 

787 

.. 777 .. 

841 


862 


874 .. 

902 


904 

16 .. 

802 

.. 820 .. 

849 


866 


879 .. 

902 


910 

18 .. 

812 

.. 833 .. 

856 


868 


883 .. 

902 


914 

20 .. 

820 

.. 844 .. 

860 


870 


885 .. 

902 


914 

22 .. 

825 

.. 850 .. 

863 


872 


887 .. 

— 


— 

24 .. 

830 

856 .. 

866 


874 


688 .. 

— 


— 

26 .. 

834 

.. 858 .. 

869 


876 


889 .. 

— 


— 

28 .. 

839 

.. 861 .. 

871 


878 


890 .. 

— 


— 

30 .. 

843 

.. 863 .. 

873 


880 


891 .. 

— 


— 


The HHlerisk denotes the “ critical position.** 

The apparatus used allowed of an oversight over the whole process of settling, 
and it was observed that the two preparations with least lime formed a precipitate 
in large flocks irregularly distributed throughout the juice, and that this behaviour 
occurred in less degree with that preparation next in order. In all the others the 
precipitate appeared to be regularly distributed and the settling to take place in a 
normal manner. 
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Inspection of the tabulated restilts shows a distinct connexion between the 
amount of lime used and both the rate of settling and of the ultimate volume 
occupied by the mud, the former decreasing and the latter increasing as the 
quantity of lime increases. 

Taking the quantity of lime represented by 1*5 c.c. normal suspension per 
100 c.c. of juice (0*042 grm. per 100 c.c.) as representative of good practice, the 
question propounded at the beginning of this communication can be answered:— 

A cane juice properly treated settles during the stage of free fall at a uniform 
rate of 7 cms. per min. The critical phase occurs at 0*754 where 4 is the height 
of the settling tank and the ultimate volume of the mud is about 15 per cent, of 
the volume of the juice. 

Some other observations may be recorded. Between the densities of 15° and 
20° Brix no difference as would affect design was observed in the rate of settling. 
This can be deduced from Stokes’ Law since changing f/g from 1*05 to 1*08 will 
not very much affect the value of rf, — dg when , has a value of about 2. The 
addition of kieselguhr or of phosphoric acid w'ith subsequent neutralization wuth 
additional lime retarded the rate of settling. That this WMnild result follows from 
the mass settling experiments made with alumina hydroxide. 

Finally, an experiment was made to determine the effect of initial height of 
column on the rate of settling after the critical position had been reached. 

The same suspension of alumina hydroxide was filled into the tube to heights 
1450 mm. and 665 mm. The critical position occurred with the settled column at 
heights of 353 mm. and 190 mm. At 1 min. intervals therefrom the observed 
heights were as recorded below :— 


Time 

Mins. 

Hbight of Settled Column. 

Time 

Mi.ns. 

Height of Seitled Column 

0 

353 

190 .... 

8 

273 

137 

1 

334 

175 

9 

268 

134 

2 

320 

165 

10 

264 

132 

3 

308 

158 • • • • 

n 

260 

130 

4 

299 

lo2 

12 

257 

128 

5 

291 

147 

13 

.. 264 

127 

6 

284 

143 

14 

262 

126 

7 

278 

140 





During this stage of settling the originally taller column had settled much 
faster, an observation which would tend towards giving a rather higher value per 
unit of volume to tall tanks than to shorter ones. 

Unfortunately, pressure of other matters has prevented any further work on 
these lines. 

During 1919 a certain confectionery firm having a rnimber of shops in Ijondon and 
the Provinces made a profit on thn'r trading account amounting to more than three times 
their capital. In this year they paid more in excess profits duty than their capital. 
During 1920 equally good results are being obtained. This is the case of a firm making 
only moderate profits in pre-war days. 

The output of the coming Trinidad sugar crop is likely to be between 26 and 30 per 
cent, greater than for last season and may prove a record one. The high prices which 
have prevailed for sugar during the last few years have caused a great deal more land than 
ever to be put under sugar cane. During this same period there has been considerable 
increase in efficiency in sugar manufacture and a considerable extension of factory 
facilities. ^ The sugar estates and factories controlled in the United Kingdom have generally 
spent considerable amounts for improvements and extensions. 
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Cane Mill Efficiencies. 

By T. WISHART, 


The daily or other reports for most sugar factories contain figures showing 
** sucrose extracted per cent, sucrose in cane, per cent, fibre in cane and in bagasse, 
maceration water per cent, cane, boiling-house efficiency,” and much other infor¬ 
mation, but from the figures given only the most vague idea can be formed as to 
the actual performance of the milling plant. Even the man responsible cannot say 
if to-day’s work is really better than yesterday’s, and still less can he say in wbat 
respect or how much his plant is better or worse than that in the next factory, 
particularly if there is a difference in size or number of units employed, or in the 
composition of the cane. 

To remedy this state of affairs various formulae have been constructed from 
time to time and are useful according to their scope, but are not exhaustive 
enough, and do not allow of the work being examined in detail, nor of being com- 
jiared with either general or particular results elsewhere. Any system of comparison 
should enable judgments to be made under the following heads:— 

Material handled per unit weight of machinery. 

Material handled per unit dimensions of rolls, 

,, ,, ,, horse-power. 

Quality of crushing, and of extraction. 

As it is hoped that the scheme now proposed may be widely adopted, it is 
advisable to state exactly the meaning of terms and units used. 

One inch =■- 25*39 mm. One lb. = 0*4535 kilogram. 

One foot = 0*3048 metre. One Horse-power = 33,000 ft. lbs or 746 Watts. 

/> = Diameter of mill roll in inches, and any difference in dimensions of 
crusher rolls to be neglected. 

y = Total number of rolls in mill plant, including crusher rolls, and allowance 
for shredders or cutting knives where these are used (see NoteAat end). 

II = Horse-power per foot length of roll to drive the complete outfit, excluding 
cane and bagasse carrier drives. 

Q = Weight in lbs. of complete mill plant per foot length of roll, excluding 
cane and bagasse carriers. 

Fc^ Per cent, fibre in cane. 

Fhz=z ,, ,, bagasse. 

M = Non-fibre in final bagasse as per cent, on cane. 

W = Total maceration water applied per cent. cane. 

Snzzi Sucrose per cent, normal juice. 

Sr ,, ., in residual juice of final bagasse. 

C = Lbs. cane crushed per hour per foot length of roll. 

-P = ,, fibre produced ,, ,, „ ,, 

All comparisons and formulae refer to one foot length of roll. 

Mill speeds and hydraulic loads are not dealt with as such, but are included 
in H ; they, together with mill settings and method of applying the maceration 
water, are at the discretion of the mill superintendent, and while they are to a large 
extent the determining factors, the present state of knowledge does not permit 
them to be formulated. 
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Weight of machinery :—This varies greatly, but excluding cane and bagasse 
carriers, (? = i)’* X W X 10*5 approx. .. .. .. (1) 

for a good modern plant without hydraulic attachments. If hydraulics 
are included, X W X 12*0 approx. .. .. (2) 

Capacity of plant:—Under ordinary conditions with cane of 12 per cent, fibre, 
C = Z)2 X ^/'N X 4-16 approx. .. (3) 

also F = X y/N X ()*6 approx... • (4) 

Horse-power:—This varies with D and N, also with the hydraulic load and mill 
speed. Under ordinary conditions, 

^ = i) X W XO *14 approx. .. .. .. (6) 

The values inserted in the above and succeeding formulae are illustrative only, 
and are intended to show the order of magnitude of the figures to be expected from 
any one plant. Using (2) (3) (4) and (5), and assuming them to belong to one plant. 


c 

G 

-»-33fi.and C- 

0 336 G 

y[F 

.. .. (6) 

F 

G 

-= , and F = 

0-04 g 

• (■) 


yfN 

a 

H 

= 2?:16^,andC = 

2»167)5’ 

(«) 

y/'N 



F 

H 

3-5 D , „ 

= -, and F = 

•ibDH 

(9) 

y/ N 

^fN 


H 

G‘ 

-2:«lW,a«d^- 

D 

0*0155(7 

1) 

.. (10) 


The equations (6) to (10) are given.to show that results stated as “ lbs. fibre 
per foot of roll** or “lbs. fibre per horse-power hour’* are valueless for com¬ 
parisons except when they refer to plants which are nominally identical. 

A milling plant is primarily a machine for extracting juice from the sugar 
cane, but it is also a machine for producing bagasse, as dry and as free from sugar 
as may be possible, and its efficiency for the latter purpose shows equally its 
efficiency for the former in practice. 

A mill which working “dry” produced bagasse containing nothing besides 
dry fibre would have an efficiency of 100 per cent, on both counts, but if it required 
1000 per cent, maceration water to do the work, its efficiency as a bagasse maker 
would remain 100 per cent., while its efficiency as a juice extractor would be 
problematical. 

It is practically impossible to state mill efficiencies as percentages, and “ figures 
of merit ** are suggested. Such figures should be mutually comparable, indepen¬ 
dent of size or extent of the milling plant. 

All particulars used for returns should be found in daily reports or in engineer’s 
log, or should be deduced easily from these. The “figures of merit” should be 
calculated as under; the example given for illustration is from an 11-roll plant:— 

= 34 in.; 11 ; C= 15,400 lbs.; Fibre per cent, cane =z 11 '6 ; Fibre per 

cent, bagasse = 51*0; Sucrose in normal juice = 17*3 per cent.; Sucrose in 
bagasse = 4*2 per cent.; Maceration water 30 per cent, on cane; H=49; O = 
152,600 lbs. 


626 



Cane Mill Efficiencies. 


Capacity and Dimensions of Plant. 


Figures on dimensions:— 

Figure Cane Capacity = 


Example ,, 


a 

D^X ^ 
15,400 
342 X v^n 


4006 


Figure Fibre Capacity = Figure Cane Capacity X 


Example ,, 

Figure Dryness 
Example ,, ,, 


4-006 X 


11-6 

100 


= 0-4647 


100 

51 

100 


0-51 


Fc 

100 


The fibre is already 51 per cent of the bagasse, but to show the quality of the 
work, or in other words to impose a penalty for inferior crushing, the last two 
figures’* are multiplied together, thus:— 


Figure Crushing = Figure Fibre Capacity X Figure Dryness. 
Example ,, ,, .= 0*4647 X 0*51 = 0*237 

This figure would express the efficiency of the plant as “dry crusher.** 


When maceration water is used, extra juice is of course gained and for oom> 
parisons the quantity of the latter may be expressed as: 

_ Fig. fibre cap. (1 00— F h,) ^ Sn — Sr 
Fh Sn 

4-2 X 100 


Figure gain = 


Example—Figure gain = 


0*4647 X 49 
51 


17*3 — 


49 


17*3 


= 0-225. 


If it is assumed for the moment that the mill could get this gain without the 
addition of water, it is clear that the bagasse juice itself would have served as the 
medium in extracting the gain, also that the mill would have aided to the extent of 
using the bagasse juice undiluted. But maceration water is added, and the pro¬ 
portion of juice in the mixture expresses the extent to which the mill “ aids ’* in 
the extraction of the gain. 


Example 


Figure aid = 


(io()-/'’6)-||+ ir 

. - _ 0-27 

11-145 + 30 


M 

if + w • 


In arriving at a figure to express the “ attainment ** of the mill the obvious 
method is to add the detail “ figures’* together, excluding “ figure cane capacity” 
which is no real measure of the mill’s performance. This would be the “ show ** 


method, and in the example 


Figure fibre capacity = 0*465 

quantity 

,, ,, dryness = 0-510 

quality 

Figure gain = 0*225 

quantity 

„ aid == 0-270 

quality 

Figure attainment = 1*470 
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As indicated, some of the figures relate to quantity and the others to quality 
of work, and if the corresponding fractions are multiplied together, the results are 
of practical use as, 

Figure crushing = Fibre capacity X dryness. 

Example ,, ,, = ()*465 x 0*51 = 0*237. 

Figure extraction = Gain X aid. 

Example ,, ,, = 0*225 X 0*270 = 0*061. 

As these are now qualified quantities their sum represents the actual product 
of the mill. 

Figure product = Figure crushing + Figure extraction. 

Example „ = 0*237 + 0*061 = 0*298. 

All the results are mere fractions, but it must be remembered that they relate 
to one “ mill element ” to be compared with the element of any other mill. 

The example is from D = 34 in., N = 11, 

and x VN = 1156 X 3*31 = 3826*3 elements, the figures ” 
being for one of these elements. 

The figures found so far refer only to dimensions and extent of the plant and 
are all that would be required in ordinary circumstances. Occasionally figures 
relating to capacities and horse-power may be required, but as indicated earlier 
capacities cannot be referred directly to horse-power when comparisons are to be 
made, but only in conjunction with D and N, .. See equation (9). Thus: — 

Figure power 

Example ,, ,, 


/) X N 
49 

34 X 11 


= 0*131. 


Capacity and Power. 

Figure fibre capacity 


Figure fibre cap./power = 

Example ,, „ „ = 

1786 


Figure power 
0*4647 

3*547. 


The actual fibre per horse-power is = 36*5 lbs., but this figure is useless 


for comparisons with mills of other dimensions or extent. It will be obvious that 
the remaining figures for Cane Capacity, Gain, Crushing, Extraction, and Product, 
if each is divided by Figure Power, will give corresponding figures relative to 
Horse-Power. 

Capacity and Weight of Plant. 


As already remarked, figures relative to weight of machinery are generally of 
little importance, and very often the actual weight of plant is unknown. Assum¬ 
ing, however, that the weight is known accurately, the corresponding figures of 
capacity/weight are obtained as follows :— 



Figure weight of plant 

II 

X 

Example 

tf »» *» 

— 12-0 

34* X 11 


Figure fibre cap./weight 

_ figure fibre capacity 
figure weight 

Example 

»» >» »* 

= — 0-0387. 

0*4647 


As in the case of capacity/power figures, the remaining figures relative to 
weight are obtained by dividing each of the merit figures by figure weight. 


628 



Cane Mill Efficiencies. 


The relation between horse-power and weight may occasionally be of interest 
in showing whether or not the plant uses more power for its weight than the 
prevailing practice would indicate:— 

Figure power/weight = 


Example 


figure weight’ 
12*0 


0131 


= 00109. 


The actual horse-power divided by actual weight in the example is: 


49 

162600 


= 0*00032 horse-power per lb. weight, but this figure is useless for comparisons. 
Other figures on the same lines are possible, but the most important have been 
shown above. 

If for a given plant the “ figures” were calculated regularly, each alteration 
would show its effect in the appropriate figure, and in the overhead figure, and so 
facilitate the reaching of the best conditions for the work. Frequent publication 
of such figures, if accompanied by particulars of size, number of rolls, cane 
preparation machines, speeds, settings, hydraulic loads, method of applying 
maceration water, besides the usual statements as to extraction, fibre and sucrose 
in cane and in bagasse, etc., would be of real service to all concerned in the 
industry, besides which they would be worth reading. Any reports so far pub¬ 
lished are so lacking in detail that no idea of the performance can be gained, 
except that the writer of tbo report considered it notewortliy. 


Note A. —Allowance for shredder ,—This is an uncertain amount, as few 
figures on the subject have beiui published, but a fair allowance would seem to be 
equal to the addition of three rolls to the plant. Thus, an 11-roll plant with a 
shredder would be equivalent to a total of 14 rolls, and would be calculated as such. 
Similaily, each set of revolving cane knives on the earner would count as one roll 
added to the plant. In any case, whore these appliances are used the fact should 
be stated. 


The Question of the Distance between Cane Rows. 

A Brief History of its Investigation. 

By ARTHUR H. ROSENFELD. 

[Continued from page 505.) 

Latek Experimen'is at the Tucuman Sugar Experiment Station. 

In 1916, another series of experiments was initiated with the P.O.J. 213 cane, 
a variety of much less distinct type of growth to the P.O.J. 36, the latter being much 
more erect and having less tendency to fall late in the season in case of rainy 
weather. The plan of this experiment was identical to that just described with 
the P.O.J. 36. A resume of the preparation and cultivation of this plat for the 
three years of the experiment (one of plant and one each of first and second year 
stubble) follows:— 

Having selected a large plat of ground of apparently uniform composition 
throughout, a good preparation was given and the P.O.J. 213 cane planted the 
middle of August, 1916. Early in September all sub-plats were irrigated and the 
soil scratched with a hand cultivator. At the end of October another irrigation was 
given and the dirt knocked off the cane with spades. Three other irrigations were 
given—one each in November, April and May. The small Planet Jr. cultivator 
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was sent down the middles on 26th November, 11th and 21st December, 23rd 
January, 3rd February and 5th March. The rows were weeded with spades the 
middle of December and the first week in January. The lay-by was given at 
the end of January, 1917. Crop was made on 29th August, 1917. 

The cultivation of the first year stubble was begun early in September, 1917, 
after burning off the trash, the middles being broken out, the rows off-barred, and 
the stubbles shaved and dug by machinery. The small Planet Jr. cultivator was 
ent down the middles on 8th and 20th October, 14th and 28th November, 26th 
December and 9th February, the lay-by being given early in December. The crop 
of the first year stubble was made on July 8th, 1918. 

As second year stubble, tho trash was burnt off and an irrigation given on 
9th September. The middles were then broken out, the rows off-barred, and the 
stubbles shaved and dug, as already described, for previous years. The middle of 
September the middles were harrowed down level and • the Planet Jr. cultivator 
was sent through on 18th October, 9th November, 1st December, and 2ud and 
2lst January. The rows were weeded with spades on 9th November, and the cane 
was laid-by with the six-disc straddling cultivator on 20th December, crop taking 
place on September 11th, 1919. Table XII gives the average results for the three 
years in condensed form :— 


Table XII.— Average Results from Three Crops of P.O.J. 213 Cane. 


Distance between Rows. 

Feet. 

Avera#;e Weight of Stalks. 

Grins. 

Met. Ton.s Cane 
per Hectare. 

Three 

., 

467 

47-67 

Four 

,, 

498 

48-68 

Five 


496 

46-13 

Six 


609 

. 44*24 

Seven 


617 

43-14 

Eight 


643 

. 46-00 


Once again we see that there is relatively little difference between the average 
yields of cane per hectare in the distinct sub-plats, the throe lots with the smaller 
distances between the rows having given slightly better yields than the three with 
wider middles. The average size of the stalk has also increased again in direct 
proportion to the distance between the rows. Cross calls attention to the fact that 
this increase in weight of stalk is due to greater thickness of the canes rather than 
to increased height. The conclusions reached from this experiment, therefore, 
simply confirm those from the previous one—that the smallest possible distance 
should be given between the rows which is compatible with efficient cultivation 
with modern cultivation machinery. Cross gives the opinion that, for the very 
abundantly suckering P.O.J. 213, this distance should probably be six feet. 

Experiments with Bamboo Type of Cane. 

These experiments were begun in 1916, with two types of bamboo canes, one 
the now famous Kavangire (Uba) and the other a cane which was imported into 
Louisiana from Japan by Stubbs and from Louisiana to the Tucum^u Experiment 
Station in 1910—called Zwinga. The two varieties are very similar in type and 
tho experiments were made in adjacent lots on the Experiment Station, both 
receiving identical cultivation. 

The sub-lots were laid out along the same lines indicated in previous experi¬ 
ments after the land was well prepared for planting, the planting being done on 
August 12th, 1919. On 23rd August and 9th September irrigations were given 
all rows, followed by a scratching of the soil to preserve a dust mulch. On 11th 
November dirt was knocked off the cane with spades and irrigations were given on 
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20th November, 19th and 30th January, 5th April atidi 2nd May, each irrigation 
being followed by a cultivation with the small Planet Jr. machine, in order to 
maintain the essential dust mulch and, in turn, the humidity. As in all other 
experiments, these cultivations could not be given to the three-foot middles» where 
all cultivations had to be made with spades. Cultivations were also given on 23rd 
December and 9th March. The cane was laid by with the six-disc straddling 
cultivator the middle of February, 1917, in all lots except the first two (those with 
middles at three and four feet respectively) in which the lay-by was given with 
spades. The crop of the plant cane was made at the end of July. 

As first year stubble, after burning off the trash, the middles were broken 
out in the middle of September, 1917, and the cane off-barred. The dirt around 
the stools was then stirred a bit with spades, and the middles were cultivated with 
the Planet Jr. cultivator on the 10th and 26th October. On 10th November dirt 
was thrown to the rows with the six-disc straddling cultivator and the middles 
once more cultivated with the little Planet Jr. machine. Irrigations were again 
given on 24th November and 9th December, the Planet Jr. cultivator being sent 
down the middles shortly afterwards in each case. Later cultivations with this 
little machine were given on 26th December and 8th February, the first year 
stubble bf3ing harvested on Pith August. 

As second year stubble, the trash was burned off as usual and the cane irri¬ 
gated early in September, 1918, the middles then being broken out, the rows 
off-baiTed and the stubbles dug and shaved as in previous years. The Planet Jr. 
cultivator was sent down the middles on 16th October, 1st, 2l8t and 30th Decem¬ 
ber, and the 2let January, the shares being so arranged in the first two cultivations 
as to return to the rows the dirt taken away in the off-barring. The cane was 
laid by with the six-disc straddling cultivator on 28th December, 1919, and was 
harvested on June 18, 1919. Table XIII gives the average results in condensed 
form of the three croj)S (one of plant and two of stubble) for each of the varieties. 

Table XIII.— Average Bestjlts for Three Years with Kayangire 
AND ZwiNGA Canes. 


Width of 

Average 

Metric Tons 

Kgs, Sugar 

Middles 

WclKht 

Tane per 

per 

Feet 

Stalk, Grins. 

Hectare 

Hectare 


/. 

KaiKingire. 


3 

336 

.... 60 00 

3071 

4 

370 

- 62-67 

3318 

5 1/3 

397 

60-50 

3466 

8 1/3 

445 

57-28 

3607 


//. 

Zwinga. 


3 

270 

68-33 

2744 

4 

296 

67*76 

2686 

6 1/3 

298 

64-63 

2536 

6 2/3 

321 

. .. 69-06 

2847 

8 1/3 

334 

67*66 

3197 


Here we find once more that the variation in yield of cane per hectare between 
the distinct widths of middles with each variety is only about five tons of cane per 
hectare, which might well be considered within the limits of the experimental 
error. 

The average weight of the stalks has again increased in direct proportion to 
the width of the middles in the cases of both varieties. 

Summed up, then, this series of experiments gives us no reason for changing 
the conviction already formed as to width of middles. 
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The Sub-Station Experiments. 

After the first series of experiments with the Creole cane in the Experiment 
Station in Tuouin^n, it was decided to start a large-scale experiment on the Monte 
Belle sub-station of the Tucumin Sugar Company, using both the native striped 
and purple canes. A piece of land which was practically virgin soil and measur¬ 
ing just twenty acres was selected for the experiment and given good preparation. 
The plat was divided into eight snbplats of two and a half acres each (one hectare 
approximately), four plats being devoted to the native stiiped and four to the 
native purple cane, the rows being laid out in each series at five, six, seven and 
eight feet. The seed cane was very carefully selected and the plantation was 
made the middle of July, 1912. At the end of November the dirt was knocked 
off the rows {(haemhv^quillada) and early in December the middles were cultivated 
with reversible disc harrows. The middle of December the weeds were cut with 
machetes, and the reversible disc harrows again sent down the middles. The 23rd 
December tooth harrows were sent down the middles, this process being repeated 
at the end of Jaiiuaiy. Early” in Pebniary another cultivation was given with 
reversible disc harrows and the middle of that month the rows were weeded with 
spades. Crop was made the latter half of August, 1913, with the results shown 
in Table XIV. 

Table XIV.— Results from Crop of Plant Cane at Monte Bello. 






Chemical Analyses o> 


L. 

CO 

d 

t... S 


o 


Juices. 


r 

s 

Ci 

UO 

.2 
0 w 

Subplat " 

Variety. 

Width ol 
Middles, 

Average 
Weight c 
Stalks, g; 

Metric t< 
of Cane 
hectare. 

K 

a> p 
> 5s 

Brix. 

Sucrose 

Glucose 

Purity. 

Manufaci 

Value. 

*o ^ 

14 p, 

sj 

p 

> s 

1., Striped.. 6 . 

. 1420 

. 8311 

1 82-07 j 

; 15*3, 

. 12*5. 

.04.. 

. 81*6. 

. 10-2. 

. 6934 1 

6745 

2.. Purple .. 6 . 

. 1240. 

. 81*02 . 

15*6, 

,. 12-3. 

. 0*4.. 

. 78*8. 

. 9-7. 

. 5601 ) 

3.. Striped,. 6 . 

. 1430., 

. 73*82 

1 68-13 1 

16*3. 

. 13*3. 

. 0*5.. 

81*5. 

. 10*8. 

. 6681 1 

4864 

4,, Purple ,. 6 . 

. 1220. 

. 62-44 

14*8. 

. 11*9. 

.0*6.. 

80*4. 

. 9*6. 

. 4196j 

6.. Striped . 7 . 

. 1470., 

. 69*73 ; 

[ 68-73 1 

13*2. 

. 10-1 

. 0*8.. 

76*6. 

, 7*7. 

. 3768 ) 

4666 

6., Purple .. 7 . 

. 1300., 

. 61*73 

16*7. 

. 14-6., 

,0*4.. 

86*8. 

. 12-6., 

. 6445 t 

7.. Striped.. 8 . 

, 1690. 

. 61*46 1 

[ 58-07 1 

15*9. 

. 13*3., 

. 0*4.. 

83*6. 

. 11*1.. 

. 4776 \ 

6049 

8.. Purple ., 8 . 

. 1230., 

, 64-68 ! 

17-7. 

. 16-6. 

. 0-2.. 

88*1. 

. 13*7.. 

. 6669 ) 


In yield of cane per hectare the decrease is very regular as the width of the 
rows is increased, the cane at 5 ft. giving exactly 24 tons of cane more per hectare 
than that at 8 ft. The analyses of the juices were so very iiregular that no direct 
effect can be attributed to the distance of planting, the best analysis having been 
given by the purple cane at 8 ft., the second best by the purple cane at 7 ft., and 
the third best by the striped cane at 8 ft. Undoubtedly, the best average purities 
correspond to the rows which were wider apart. 

In 1913 the cane planters sold their cane at an average price of al>out $7 gold 
per ton ; therefore, it is simple to calculate the financial advantage of the 6 ft. rows 
over those spaced at a greater distance. These figures will be found in Table XV. 

Table XV.— Financial Advantage of the Five-foot Rows. 

Distance Average No. Value of Cane Value of 
between Tons of Cane i»cr liectai*e. at going over 
Rows, per S7 00 per ton. Widc-st Middles. 

Subplats. ft hectare. 8 8 

1 and 2 .. 6 .. 82*07 674*49 .. 168 00 

3 „ 4 .. 6 68*13 ., 476*91 .. 70*42 

6 „ 6 ., 7 .. 66*78 .. 460*11 .. 63*62 

7 „ 8 .. 8 .. 68*07 .. 406*49 .. — 

The cane from the 6 ft. rows, then, was worth almost $100*00 more per hectare 
than that from the 6 ft. rows, and almost $115*00 more than that from the 7 ft. 
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rows. This, however, was only as plant cane, hence we must now study the 
stubble results. 

1914 was the year of Tucuman*s record crop to date, and was a year in which 
no frosts fell. The cane in these expeiiments was not harvested for that crop, but 
was left for that of 1915, without further cultivation or attention. Notwithstand¬ 
ing the fact that this cane was 23 months old when harvested, the results were 
very inferior to those of the plant cane when harvested early in July, 1915, as 
shown in Table XVI, 


Table XVI.— -Final Results fkom the Monte Bello Experiment. 






tn 

Chemical Analyses 

[ Ol*’ 


h 

V) 

Subplat No. 

Variety. 


• 


O 


Juices. 



a . 

blip 

.2 

Width Qf 
Middles, ft 

Average 
Weight of 
Stalks, giui 

Metric ton 
of Cane pe 
hectare. 

Average of 
Two \ anei 

Brix 

Sucrose. 

Glucose. 

Purity. 

0 

1-*. 

ij 

is 

i» . 

biiS 

u; 0. 

Average ol 
Two Vane 




7. 

Stubble Cane Cropt 

101.j. 





1.. Striped. 

. 6 . 

. 740. 

. 40-18 

J 37-48 

1 14*0.. 

10*7. 

. 0-8.. 

76-4. 

. 8*17.. 

2298 > 

1941 

2.. I’urplo , 

. 5 . 

. 630., 

. 34-77 

\ 12-4 . 

9*0. 

. 1*0. . 

72-6. 

. 6*63.. 

1689 j 

3.. Striped. 

. 6 . 

. 630. 

. 39-16 

1 38-98 

/ i4*6.. 

12-0. 

,. 0*7.. 

82*2. 

. 9*86.. 

27031 

2729 

4.. Purple , 

. 6 . 

. 690. 

. 38 80 

\ 16*5.. 

12-5. 

. 0*6., 

80-7. 

.10*09.. 

2740 f 

6., Striped. 

. 7 , 

. 730. 

. 38-30 

{ ‘29-42 

( 12-9.. 

9*9. 

. 1*2.. 

76*7. 

. 7*69.. 

2035 1 

1665 

6., Purple . 

. 7 . 

. 540. 

. 20-64 

\ 12*9.. 

9*8. 

. 0*8.. 

76-0. 

. 7*46.. 

1071 ) 

7.. Striped. 

. 8 . 

. 770. 

. 31-68 

J 27-56 

/ 14-3.. 

11*2. 

. 0-7.. 

78-3. 

. 8-77.. 

19451 

1678 

8.. Purple . 

. 8 . 

. 570. 

. 23-43 

\ 13*9.. 

10*9. 

.08.. 

78*4. 

. 8*56.. 

1402 j 




11. Average 

of Plant and StnhhJe. 




1. Striped. 

. 5 . 

. 1080. 

. 61-66 

1 59-78 

f 14*7.. 

11-6. 

. 0-6.. 

78*9. 

. 9*16.. 

3949 1 

3646 

2.. Purple . 

. 5 . 

. 935. 

. 67*90 

\ 14*0.. 

10*7. 

,. 0*7.. 

76-4. 

. 8*17.. 

3311 f 

3., Striped. 

. 6 . 

. 1030. 

. 66*49 

1 53-66 

( 16*6.. 

12*7. 

. 0 6.. 

81-9. 

.10-40.. 

4112 1 

3742 

4.. Purple . 

. 6 , 

. 965, 

. 60-62 

\ 16*2.. 

12-2. 

,. 0*6.. 

80*3. 

. 9-80.. 

3473 f 

5.. Striped, 

. 7 . 

. 1100. 

. 54-02 

{ 47-68 

( 13*1.. 

10-0, 

.. 10.. 

76*3. 

. 7*63.. 

2885 \ 

2931 

6.. Purple . 

. 7 . 

. 920. 

. 41-14 

\ 14*8.. 

12-2. 

.. 0 6.. 

82-4. 

.10-06.. 

2894 j 

7.. Striped. 

. 8 , 

.1180. 

. 46-57 

1 42 82 

1 16*1.. 

12*3. 

. 0-6.. 

81-5. 

.10*02.. 

3266 1 

3166 

8.. Purple . 

. 8 . 

. 900. 

. 39*06 

\ 15-8.. 

13-3. 

. 0-6.. 

84-2. 

.11*20.. 

3062 f 


The decrease in yield of cane per hectare in the stubble cane in direct pro¬ 
portion to the width of the rows is not so regular as it was with the plant, but, 
nevertheless, it is sufficiently so to be quite striking. The 5 and 6 ft. rows have 
given about the same quantity of cane per hectare, followed by the 7 and 8 ft. rows 
respectively. The average weight of the stalks and the juice analyses vary too 
much amongst themselves to permit of any general conclusions being drawn. 

The average of the two crops shows a very steady decrease in yield of cane per 
hectare as the rows were widened, although the average weight of stalk and the 
juice analyses do not seem to follow any general rule. This experiment, however, 
very much contirms the conclusions arrived at in former experiments—-i.o., that 
the middles should be made a.s narrow as possible consistent with good cultivation 
with modern machinery, in this case the five-foot rows having given abundant 
space for the cultivation of the plant cane at least. 

An Experiment at Santa Ana. 

In 1917 the author started a large-scale experiment with the P.O.J. 228 cane 
of Java, with which variety We had as yet made no distance experiments. The 

» III this, as In all other tables in this article, the so-called “manufacturing value” is 
obtained by multiplying the j)cr cent, sucrose by the purity, and this factor is multiplied by 
70 per cent, of the weij^t of cane per hectare, assuming thi^ as the average extraction of 
the Province, to obtain the probable yield in sugar per hectare. 
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P.O.J. 228 cane is a very erect grower, with little tendency to fall from the 
effects of wind and rain, and from the standpoint of cost of cultivation it was 
thought advisable to investigate the feasibility of planting this variety closer than 
with the other more spreading varieties such as the P.O.J. 213. 

For the experiment a large piece of land of not too good quality was selected, 
the field covering some 120 acres. It was divided into three plats of some 40 acres 
each, one having the cane planted at 5 ft., the next at 6 ft. and the third at ft. 
Details of cultivation, preparation, cultivation, etc., were essentially the same as 
for the experiments described in the Experiment Station in the corresponding 
years, the stubble being shaved and dug in the same way as described in those 
experiments. Unfortunately record-breaking frosts in June, 1918, so destroyed 
the plant cune that it was not fit for harvesting, hence we have the data of the 
crops of 1919 and 1920 only, i.e., the first and second year stubble crops. These 
will be found in Table XVII. 

Table XVII. 

Remits with the 228 Cane at Santa Ana. 

Metric Tons of Cank Per Hectare. 

„ - * - 

Plat. Width of Middles. First Year Stubble. Second Year Stubble. 

1 .. 5 ft. .. 60-32 .. 62*93 

2 .. 6 ft. .. 31-35 .. 32-60 

3 .. 6Jft. .. 32 00 .. 36 80 

Once more the 5 ft. rows come out far in excess of the wider ones in yield, 
there being vei-y little difference between the 6 and 6§ ft. middles. 

Conclusions. 

Table I shows that in Louisiana there was a fairly regular decrease in yield 
of cane per hectare as the middles were widened, and Tables II and III confirm 
these results in that country. In Table IV the 5 ft. rows have given more 
cane per hectare in Louisiana than the narrower or wider ones, while in 
Table V we see once more a steady decrease in yield as the middles are widened 
in Louisiana. In the comparison between 5 ft. and 6 ft. rows in Louisiana, the 
results of which are given in Table VI, the 6 ft. rows produced 7 tons more cane 
per hectare than the 6 ft. ones, while in Blouin’s Hawaiian experiments, whose 
results are found in Table VII, the 5 ft. rows lead all the rest by a good margin, 
followed by the 6 ft., then by the 4 ft. rows and finally by the 8 ft. ones. Keynoso 
puts the ideal distance in Cuba at 5} ft. and Boname conniders ft. to 5ft. as best 
for Guadeloupe. The results from the first series of experiments in Tucuman with 
the Creole cane, as shown in Table IX, give very little difference between the 
3ft., 4 ft., oft. and 6ft. rows, the 7 ft. and 8 ft. rows giving appreciably smaller 
yields per hectare. From these experiments Blouin arrives at the conclusion that 
oj ft. is about the best distance between cane rows in Tucuman. The experiments 
in the Tucuman Sugar Experiment Station with the P.O.J. 36 cane indicate that 
“ approximately the same quantities of cane and sugar per hectare are obtained 
with rows planted at any distance between 3 ft. and 7 ft.,*’ as shown in Table XI, 
the results from the experiments with the P.O.J. 213, Kavangire and Zwinga canes, 
as shown in Tables XII and XIII, frankly confirming this conclusion. In the 
Monte Bello experiments with Cheribon cane, the results of which are found in 
Table XVI, the 5 ft. rows have given by far the best results and the decrease in 
yield of cane as the rows were widened is very regular. Table XVII finally shows 
that in experiments with the P.O.J. 228 cane in Santa Ana the 5 ft. rows have also 
come out on top and that only loss of yield results from planting this variety at a 
greater distance. 
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i"rom this extensive survey of experiments made all over the world, then, we 
may safely conclude that sugar should be planted in rows as close together as is 
consistent with proper cultivation with modem machinery, this distance appearing 
to be about 6 ft. for the thicker types of cane such as Cherib6n, Lahaina, B 208, etc., 
and from 6J ft. to 6 ft. for the more abundantly suckering types such as the Java 
canes, the Uba, the Japanese bamboo type, etc. 

The Kelham Sugar Beet Factory. 

Some further Details of the Scheme.’ 

The Kelham Estate, owned by Home-Grown Sugar, Ltd., comprises 2841 
acres, of which 1866 are at present being managed as one farm; 835 acres of this 
is arable. The Company is preparing to grow for the 1921 campaign the largest 
possible acreage of sugar beet, and it estimates that at the contract price of £4 per 
ton of topped beet a net profit of £10 per acre will be secured on this crop alone. 

Before the estate was handed over by the British Sugar Beet Growers’ Society, 
Ltd., the latter grew in 1918 sugar beet on two fields, each about 12 acres. The 
fields were not specially chosen, and being shortly after the Society took over the 
estate there had been no previous autumn deep ploughing or manuring. The 
tonnage of washed and topped beet averaged nearly 13 tons per acre, and the 
analysis of samples showed a sugar content of 17 to 18^ per cent. 

The costs of cultivation during 1920, based on actual experience on this 


estate, are estimated as follows :— 

stcrG* 

Estimated Costs op Cultivation op Sugar Beet in 1920. £ ti* 

Kent. 1 10 0 

Kates and taxes .. ., ,. .. .. .. 076 

Steam cultivation (in the autumn) . .. 1 16 0 

Harrowing, twice (in the autumn) ., .. .. .. .. .... 040 

Dung, 10 tons, including carting and spreading (in winter), charge half to 

beet crop .. .. .. .. .. .. .. .. .. .. 2 13 10 

Ploughing, early winter (deep).. .. .. .. .. .. .... 260 

Artificial manutes, including lime, charge two-thirds to beet .. .. 6 16 

Dragging (once) .. .. .. .. .. .. .. .. .... 060 

Harrowing (twice) .. .. .. .. .. .. .. .. 060 

Koll (Cambridge) .. .. .. .. .. .. .. .. ... 030 

Harrowing (once) .. .. .. .. .. .. .. •• 026 

Koll (plain) . 020 

Drilling.. .. .. .. .. .. .. .. .. .. .. 086 

Seed. 14 0 

Seed harrow .. .. .. .. ., .. .. . 020 

Koll. . 030 

Horse hoeing (four time.s) .. .. .. ., .. .. .. 100 

Chopping out and singling plant .. . . 1 17 6 

Hand hoeing (twice),. .. .. .. .. .. .. .. 1 16 0 

Horse lifter .. .. .. .. .. .. . • .. ... 0140 

Pulling, laying in rows and topping .. .. .. .. .. .. 2 10 0 

Loading into carts and carting to hard road .. .. .. ... 150 

Supervision, per acre.. .. . .. ,. .. 100 

Depreciation, implements, repairs, etc. . .. .... 0 16 0 

Maintenance .. .. .. .. .. .. .. •• .. .. 064 


Total cost of one acie in the field in 1920 .. .. _ £27 12 8 


i Extracted from Jlovte Grown Sugar, Vol. II, 1. 
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The Kelham Sugar Beet Factory. 


With the above cultivation 10 tons of washed a^d topped roots to the acre b 
considered by the estate authorities a very couservative estimate; 16 tons can be 
obtained, and a satisfactory crop should not be less than 12 tons of sound washed 
and topped roots. 

The capacity of the factory is to be 500 tons per day, though it is designed 
to work up to 600 tons, or the production of 6000 acres in a campaign. The 
machinery is being made and lay-out plans prepared by the well known French 
experts, the Oompagnie de Fives-Lille, of Lille and Givors, France. 

On the opposite page we reproduce a drawing showing the site plan of the 
factory and its surroundings. The lettering shows: 


A Main factory. 

B Power house. 

C Chimney shaft. 

D 31achine shop and store. 
£ Hoad weighbridge. 

F Beet silos. 

G Lime stone stack. 

,1 Coal stacks. 


K Scum tank. 

L Railway sidings. 

M Kail weighbridge. 

N Wharf. 

O Lay-by sidings. 

P £ew entrance road to factory. 
R Flood openings to culverts. 


The Sugar Industry in Japan 1914-1919. 

(British Consular Report.) 


The imports and exports of sugar in Japan during the last five years have been as 
follows: — 


Imports 



From Foreign 

From 


Year 

Countries 

Formosa 

Exports 


Piculs 

Piculs 

Piculs 

1915 ... 

. 2,077,000 .... 

.. 3,486,116 . 

1,166,080 

1916 ... 

. 1,601,000 .... 

.. 4,248,671 . 

1,461,940 

1917 ... 

, 1,316,000 .... 

.. 6,674,867 . 

2,209,040 

1918 ... 

. 3,725,000 .... 

.. 4,536,648 . 

1,908,780 

1919 ... 

. 4,548,000 .... 

.. 4,560,962 . 

1,096,000 


China was throughout the principal importer of Japanese sugar, taking about two- 
thirds of the export each year. The present consumption is given as about 8,000,000 
piculs, as against 6,400,000 before tho w'ar. 


The Formosan industry is firmly established, though the output of cane is dis¬ 
appointing, duo probably to the inadequate return given to the grower by the refiners, 
who practically control the crop in their districts. 

The heavy protection given to the industry in Japan assures the refineries of easy 
profits and enables them—if necessary—to dump their surplus on the China market. 
Their exports to that country should show a steady increase. 

The import of raw and white sugar from Java shows a hig increase. Importation 
from Java will probably fluctuate, hut Japanese refineries will continue to obtain addi¬ 
tional supplies from this source as required, us they are in a better position than many of 
their competitors—including the British refineries established in the East for supplying 
the China and other Eastern markets—who are dependent on Java for all their raw 
material and have none of the advantages under which the Japanese companies work. 
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The Double Polarization Method for the Determination 

of Sucrose.' 

By BIOHABD F. JACKSON and OLABA L. OILU8. 

{Continued from page 575), 

New Methods of Procedure Suggested. 

G&neral metJioda of invereion, —(a) Pipette 50 c.c. of the sugar solution into a 
100 c.c. flask; add 20 c.c. of water and 10 c.c. of hydrochloric acid of 1*1029 
density at 20°/4® C., and immerse in a water bath at 60® C. Agitate the flask 
continually for about 3 min., and allow it to remain in the bath fora total time 
of 9 min. Cool quickly. 

(5) Pipette 70 c.c. of the sugar solution into a 100 c.c. flask; add 10 c.c. of 
hydrochloric acid of 1 *1029 density; and proceed as in (a). 

(c) Pipette 75 c.c. of the solution into a 100 c.c. flask; add 5 c.c. of hydro¬ 
chloric acid of 1*1918 density, and proceed as in (a). 

{d) Pipette 75 c.c. of the sugar solution; add 10 c.c, of hydrochloric acid of 
1*1029 density, and proceed as in (a), but allow the solution to remain a total time 
of 9*5 min. 

(e) Pipette 70 or 75 c.c. of the sugar solution into a 100 c.c. flask; heat to 65°C.; 
add 10 c.c. of hydrochloric acid of 1*1029 density, or 5 c.c. of 1*1918 density. Mix, 
and allow the liquid to stand for 15 min. (Walker’s method of inversion). 

(/) Pipette 90*91 c.c. of the solution into a 100 c.c. flask' ; heat to 65° C.; 
add 5 c.c. of hydrochloric acid of 1*1918 density ; mix by rotating the flask ; and 
allow to remain on the laboratory table for 15 min. 

(g) Pipette 50 c.c. of the sugar solution and add 20 c.c. of water, or pipette 
70 c.c. of the sugar solution into a 100 c.c. flask; add 10 c.c. of acid of 1*1029 
density; and allow to remain 30*8 hours at 20°, 14*6 at 25°, 7*1 at 30°, 106 min. at 
40®, or 29 min. at 60® C. Cool quickly. 

(/*) Pipette 50 c.c. of the sugar solution into a 100 c.c. flask; add 6 c.c, of 
hydrochloric acid of 1*1918 density, and allow to remain 21*2 hours at 20®, or 10 
hours at 25® C. 

Method /. 

(Applicable to pure sucrose, or to sucrose mixtures in which the impurities are unanccted 
optically by hydrochloric acid.) 

Prepare a normal solution of the sample, or one of suitable fractional 
normality ; make to volume at the temperature at which the observations are to 
be made; clarify (if necessary) by the addition of dry basic lead acetate; and 
filter. * Polarize the solution to obtain the direct reading, and correct (if necessary) 
to normality. To obtain the invert polarization, follow one of the methods just 
described, and correct for dilution. The algebraic difference between the two 
polarizations gives the value P — P '; from the following table find the corres¬ 
ponding divisor ; subtract the temperature correction using the table given, and 
divide P — P ' by corrected divisor, thus obtaining the sucrose per cent.® 

1 By delivering 90*91 c.c. of liquid into a 100 c.c. flask, and making up to volume, it is diluted 
one-tenth. This is a more convenient, and probably a more accurate, procedure than diluting 
to one-ientli greater bulk. 

* IC desired at this point the excess of lead may be removed by adding pulverized potassium 
or sodium oxalate, treating the whole flUrate. 

® ExampleA solution of sucrose and dextrose, containing 62 grm. in 200 c.c. polarized 
+ 81*25; 70 C.C., inverted, made up to lOO c.c., polarized, and x 10/7 gave 24*86® at 20® C.; P—P' 
was thus 106*11, the divisor, 133*35, and the sucrose 79*67 per cent. 
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Tahle of Divisor b for Method 1, 


(Sucrose — 100*S.; 13 grms. invert sugar x 2 — 33-25*S.) 




60 C . C . X 3 

70 C . C . X 76 C . C . x-i 

7 a 

90*»1 C . C . X 

10 

133*97 


— 

• • — 

— 


133*97 

133*69 


— 

— 

133*69 


— 

133-60 .. 

— 

133*60 

— 


— 

133*26 .. 

133*26 

.. — 

— 


— 

133 


133*26 

133*69 

133*68 


133*95 

130 


133*23 

133*67 

133*66 


133*92 

126 


133*20 

133*63 

133*60 


133*86 

120 


133*16 

133*48 

133*66 


133*80 

116 


133*13 

.. 133*43 

133*61 


133*76 

no 


133*09 

• • 133*38 • • 

133*46 


133*69 

106 


133 06 

133*34 

133*41 


138*63 

100 


133*03 

133*29 

133*36 


133*67 

96 


133*00 

133*25 

133*31 


133*61 

90 


132*97 

133*20 

133*26 


133*46 

86 


132*93 

133*16 

133*21 


133*39 

80 


132*90 

133*11 

133*16 


133*33 

76 


132*86 

.. 133*07 

133*12 


133*27 

70 


132*83 

133*02 

133*07 

• • 

133*21 

65 


132*80 

132*98 

133*02 

• f 

133*15 

60 


132*77 

132*93 

132*97 

• • 

133*09 

56 


132*73 

132*88 

132*92 


133*03 

60 


132*70 

132*83 

132*87 


132*97 

45 


132*66 

132*79 

132*82 

• • 

132*91 

40 


132*63 

132*74 

132*77 

• • 

132*86 

36 


132*60 

132*70 

132*72 

• • 

132*79 

30 


132*67 

132*66 

132*67 


132*73 

26 


132*54 

132*61 

132*62 


132*67 

20 


132*61 

132*66 

132*67 


132*61 

U 


132*47 

132*61 

132*62 


132*55 

10 


132*44 

132*46 

132*47 


132*49 

5 


132*40 

132*41 

132*42 


132*43 




Temperatnre Corrections 







(To be subtracted.) 




20*0 ,, 

0*00 

21*6 

.. 0*85 23*2 .. 

1*70 

24*8 

.. 2*64 

20*1 .. 

0 06 

21*7 

.. 0*90 23*3 .. 

1*76 

24*9 

.. 2*60 

20-2 .. 

0*11 

21*8 

.. 0*96 23*4 .. 

1*80 

26*0 

.. 2*65 

20*3 .. 

0*16 

21*9 

.. 1*01 23*6 .. 

1*86 

25*1 

.. 2*70 

20*4 .. 

0*21 

220 

.. 106 23*6 .. 

1*91 

26*2 

.. 2*76 

20*6 .. 

0-27 

22*1 

.. 1*11 23*7 .. 

1*96 

26*3 

2*81 

20*6 .. 

0*32 

22*2 

.. 1*17 23*8 .. 

2*01 

25*4 

2*86 

20*7 .. 

0*37 

22*3 

.. 1*22 23*9 .. 

2*07 

26*5 

.. 2*92 

20*8 .. 

0*42 

22*4 

.. 1*27 24*0 .. 

2*12 

26*6 

.. 2*97 

20*9 .. 

0*48 

22*6 

.. 1*33 24*1 .. 

2*17 

26*7 

.. 3*02 

21*0 

0*53 

22*6 

.. 1*38 24*2 .. 

2*23 

26*8 

.. 3*07 

21*1 .. 

0*68 

22*7 

.. 1*43 24*3 .. 

2*28 

26*9 

3*13 

21-2 .. 

0*64 

22*8 

.. 1*48 24*4 .. 

2*33 

26*0 

.. 3*18 

21*3 .. 

0*69 

22*9 

.. 1*54 24*6 

2*39 

28*0 

.. 4*24 

21*4 .. 

0*74 

23*0 

.. 1*69 24*6 .. 

2*44 

30*0 

.. 6*30 

21*6 

0*80 

23*1 

.. 1*64 24*7 .. 

2*49 

32*0 

.. 6*36 
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Method 2* 

(General iiietliod, applicable to all products.) 

Pipette 50, 70, or 75 c.c. of the sugar solution previously clarified by dry 
basic lead acetate into two 100 c.c. flasks. For the direct polarization, add to one 
flask 15 c.c. of an ammonium chloride solution containing 226 grms. per litre, or 
3*392 grms. of dry ammonium chloride. Make to volume at the temperature at 
which the observations are to be made ; filter, if necessary, and polarize. For the 
invert polarization, add to the other flask hydrochloric acid, and invert by one of 
the other methods described above. After cooling quickly, add from a burette 
during continual shaking the precisely determined volume of ammonia required 
to neutralize the acid.^ Adjust the temperature, make to volume, filter (if neces¬ 
sary), and polarize at a carefully controlled tempeiature. Correct for dilution, 
and calculate the result,® using the following table.® 

Table of Divimrs for Method 2, 

(Sucrose + 3’392 grms. NH4CI -= 99 43“S.; (13 grms. invert sugar -f 3 392 grms. of NII4CI) x 
2 — — 3391®S.) 

p— pi 50 C C. X 2 75 c.c. X j 75 C C. X 90*91 C C. X 11 


134*06 .. 

— 


— 


— 


134*06 

133*78 .. 

— 


— 


133*78 


— 

133*69 .. 

— 


133*69 


— 


— 

133*34 .. 

133*34 


— 


— 


— 

133 

133*34 


133*68 


133*77 


134*04 

130 

133*32 


133*66 


133*74 


134*01 

125 

133 29 


133*62 


133*69 


133*96 

120 

133*26 


133*67 


133*65 


133*89 

116 

133*22 


133*52 


133*60 


133*84 

110 

133*18 


133*47 


133*66 


133*78 

106 

138*15 


133*43 


183*60 


133*72 

100 

133*12 


133*38 


133*45 


133*66 

96 

133*09 

,, 

133 34 


133*40 


133*60 

90 

133 06 

,, 

133*29 


133*35 


133*64 

85 

133*02 


133*25 


133*30 


133*48 

80 

132*99 


133*20 


133*25 


133*42 

75 

132*96 


133*16 


133 21 


133*36 

70 

132*92 

,, 

133*11 


13316 


133*30 

65 

132*89 


133*07 


133*11 


133*24 

60 

132*86 


133*02 


133*06 


133*18 

66 

132 82 

,, 

132*97 


133*01 


133*12 

50 

132*79 

,, 

132*92 


132*96 


133*06 

45 

132*75 


132*88 


132*91 


133*00 

40 

132*72 


132*83 


132*86 


132*94 

35 

132*69 


132*79 


132*81 


132*88 

30 

132*66 

, , 

132*74 


132*76 


132 82 

26 

132*63 

,, 

132*70 


132*71 


132*76 

20 

182*60 


132*65 


132*66 


132*70 

15 

132*56 

, , 

132*60 


132*61 


132*64 

10 

132*63 


132*65 


132*56 


132*68 

6 

132*49 

,. 

132*60 


132*51 


132*62 


♦ Previous to commencing the determination, ascertain by at least three concordant titra¬ 
tions in the ]>reseuce of metliyl orange the volume of ammonia solution (5 to 6 A') rc(|uired 
to neuU’alize 10 c.c. of the hydrochloric acid of 1*1029 density used to efl'ect inversion. 

» Example ■—2« gi’ms. were dissolved in 300 c c : two 75 c.c. poi’tions were used for direct 
and invert polarizations, and made uj) to 100 c.c. The direct polarization x 300/75 =« 4 proved 
to be 38*75. The invert polarization x 4 was —16*22 at 22*4®C. P —7*'was thus 54*97. Since 
the original sample was 1/3 normal, the actual concentration of sucrose was proportional to 
1/3 X iP— Pi) or 18 32. Opposite 18’32 (Le., between 16 and 20) under the column “75 c c. taken ” 
wo find the divisor to be 132*63. This is diminished by 1*27 for the temperature correction to 
give 131*36, which divided into 54 97 gives 41*85 per cent, of siicro.se as tlie result. 

® For correcting the temperature, the table already given is used. 
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The Double Polarization Method for the Determination of Succose. 

Method 3, 

(Applicable In the case of Beet Products.) 

After clarifying with the minimum quantity of dry basic load acetate, filter, 
and polarize to obtain the direct reading. To obtain the invert reading, pipette 
70 c.c. into a 100 c.o. flask, add 10 c.c. of hydrochloric acid of 1*1029 density, and 
invert by one of the methods described. Cool rapidly. To the cold solution add 
the precisely determined volume of 5 or 6 N ammonia required to neutralize the 
acid, make to volume at the temperatuie of observation, and polarize. Correct 
for dilution, and calculate, using the following table.^ 


p — P' 

134*63 .. 

60 c c. X 2 


70 c.c.x ^ 

7 


75C.C.X-1 

o 

90*91 C.C. X 

134*63 

134*35 .. 

— 


— 


134*36 


134*26 .. 

— 


134*26 


— 

— 

133*91 .. 

133*91 


— 


— 

— 

133 

133*91 


134*25 


134*34 

134*61 

130 

133-&9 


134*23 


134*31 

134*58 

125 

133*86 


134*19 


134*26 

134*62 

120 

133*82 


134*14 


134*22 ' .. 

134*46 

116 

133*79 


134*09 


134*17 

134*41 

110 

133*76 


134*04 


134*12 

134*36 

106 

133*72 


134 00 


134*07 

134*29 

100 

133*69 


133*96 


134 02 

134*23 

95 

133 66 


133*91 


133*97 

134*17 

90 

133*63 


133*86 


138*92 

134*11 

86 

133*59 


133*82 


133*87 

134*06 

80 

133*56 


133*77 


133*82 

133*99 

75 

133*62 


153*73 


133*78 

133*98 

70 

133 49 


133*68 


133*73 

133 87 

66 

133*46 


133*64 


133*68 

133*81 

60 

133*43 


133*69 


133*63 

133*76 

66 

133*39 


133*64 


133*68 

133*69 

50 

133*36 


133*49 


133*53 

133*63 

46 

133*32 


133*45 


133*48 

133*67 

40 

133*29 


133 40 


133*43 

133*61 

36 

133*26 


133*36 


133*38 

133*46 

30 

133*23 


133*31 


133*33 

133*39 

26 

UZ 20 


133*27 


133*28 

133*33 

20 

133*17 


133*22 


133*23 

133*27 

16 

133*13 


133*17 


133*18 

133*21 

10 

133*10 


133*12 


138*13 

133*15 

5 

133*06 


133 07 


133*08 

133*09 


Mvthod Jjf. 

(Applicable in the case of Cano Products, that is, in tho presence of invert sugar, but 
in the absence of non-sugars which change their rotation with greater or less acidity.) 

As before, clarify with the minimum quantity of dry lead acetate, or (with 
pure products) by adding alumina cream, and filter. Pipette two 70 or 75 c.c. 
portions of the filtrate into two 100 c.c. flasks.* To one add 2*316 grms. of sodium 
chloride, or 7*145 c.c. of a saturated solution of sodium chloride, or 10 c.c. of a 


^ Applying also the temperature correction table already given. 

» Alternatively the tenth dilution method, using 90 »1 €,c. of the tlltrate in 100 c.c., may be used. 
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saturated solution of sodium chloride, or 10 c.c. of a solution containing 231*6 
grms. per litre; make to volume at the temperature at which the observations are 
to be made, and polarize to obtain the direct reading. To the other portion add 
hydrochloric acid, and invert by one of the methods described; cool, make to 
volume at the temperature at which the observations are to be made, and polarize. 
Correct for dilution, and calculate the result using the following table® :— 


Table of Divisors for Method If, 


(Sucrose + 2'316 grm. of NaCl — + 99 38® S.; 13 grms. of inveit sugar x 2 — - 33*25® S.) 


p-p/ 

133-36 


50 C C. X 

133-07 


• • • • 

132-98 


• • • • 

132*63 


132-63 

133 .. 


132-63 

130 .. 


132-91 

126 .. 


132*68 

120 .. 


132-64 

116 .. 


132-61 

no 


132 47 

106 .. 


132*44 

100 .. 


132-41 

95 .. 


132*38 

90 .. 


132-36 

86 .. 


132-31 

80 


132-28 

76 .. 


132-24 

70 .. 


132-21 

66 .. 


132-16 

60 .. 


132-16 

66 .. 


132-11 

60 .. 


132-08 

46 .. 


132-04 

40 .. 


139-01 

36 .. 


131*98 

30 .. 


131-96 

26 


131*99 

20 .. 


131-89 

16 .. 


131-86 

10 .. 


131-82 

6 .. 


131-78 


70 c.c. X V* 


... 

132-98 



132-27 



132*95 



132-91 



132-86 



132-81 



132-76 



132-72 



132-67 



132-63 



132-68 



132-64 



132-49 



132-46 



132-40 



132*36 



132 31 



132*26 



132*21 



132-17 



132-12 



132*08 



132-03 



131 99 



131-94 



131-82 



131-84 



131-79 



75 c.c. t 

90*91 c.c. 

. 

.. 133*36 

133*07 .. 

. 

133-06 . 

.. 133-33 

133-03 . 

.. 133*30 

132-98 . 

.. 133-24 

132-94 .. 

.. 133-18 

132-89 . 

.. 133*13 

132-84 . 

.. 133-07 

132-79 .. 

.. 133-01 

132-74 . 

.. 13*2*96 

132-69 .. 

.. 132*89 

132-64 . 

.. 132*83 

132-69 . 

.. 132*77 

132-64 .. 

.. 132-71 

132-60 .. 

.. 132-66 

132-45 

.. 139*69 

132-40 .. 

.. 132*63 

132-34 .. 

.. 132*47 

132-30 .. 

.. 132-41 

132*26 .. 

.. 132-35 

132-20 .. 

.. 132*29 

132-15 .. 

.. 132-23 

132-10 . 

.. 132-17 

132-05 .. 

.. 132-11 

13*2-00 .. 

.. 132-06 

131-96 .. 

.. 131-99 

131-90 .. 

.. 131-93 

131-86 .. 

.. 131*67 

131-80 .. 

.. 131-81 


Analyses of known mixtures ,—In the following table are recorded data 
obtained in the analyses of sucrose mixtures of known composition. Experi¬ 
ments 2 and 4 were performed as in Method 2, except that sodium chloride and 
sodium hydroxide were used instead of the corresponding ammonium compounds. 
For the direct polarization, 3*636 gims. of sodium chloride was added, the solution 
for invert polarization being neutralized after inversion with sodium hydroxide. 
The value of the divisor was found from the equations already given. 


^ Still using the temperature correction tables already given. 
»t>See 1920, 573. 
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The Double Polarization Method for the Detennlnatlon of Sucrose. 


i o 

‘iuZI 

^1 


Method 


1.. 1..—90-91 O.C. for J>'; 70 

c.c. for P* .... 

2.. 11.—NaCl, 90-91 c.c. for 

P; 70O.C. forP* 

3 .. IV.— 90-91O.C. forPand P" 


Im¬ 

purity 

P 


Tern* 

pera> 

ture 

Cor¬ 

rected 

divisor 

Su¬ 

crose 

found 

Su¬ 

crose 

taken 

Per 

cent. 

•s 

*8 

•c 


Per 

cent. 

Per 

cent. 


0.. 99-34o.. — 33 - 684 .. 20.00. .132*98.. 100*00.. 100.00 


0. .98-93,.. —34-44... 19-94.. 188-42.. 99-77.. 100.00 
a20-4..72*92,..—86-70,..20*06..133-07.. 84-64.. 84*60 


4.. 11.—NaCl, 70 c.c. for P 

and P. «20-4..76-69,..-36-13,..19-83..133-28.. 84*67.. 84*60 

6.. 1..—90-91c.c.forPandP el8-9. .29-96,. .—16-82,. .20 32.. 132*14.. 36*02.. 34-99 

6.. 11.— 70C.C. forPandP.. »-22-22..43-73,..—24-72,..20-24..182-99.. 51*47.. 61 41 

7.. 11.— 70 C.C. for Pand P.. 430-76. .90-71, — 1-64,..20-11..183-26.. 69-81 .. 69*21 

8.. 1.—90-91 cc.forPand P 0..62-26,..-17-85,..20-14..183-14.. 62-28.. 62-28 


8, .IV.— 76 c.c. and N/2 bo1u- 

tionforPandP c40-68. .27*60 ..—16-92 . .20*10.. 131-91.. 32-99.. 38*08 


a Invert sugar, b Dextrose, c 17*35 per cent, invert sugar, 23'33 per cent, non-sugars from 
fcniiciited molasses, making a synthetic “black strap" molasses solution. 


(Coneludeil.) 


The Clarification of Cane Juice without Chemical 

Treatment.' 

By F. W. ZERBAN, 

Late Research Chemist. Louisiana Experiment Station. New Orleans. 

The Theouy of Cane Jhicb Clarification. 

The clarification of beet and cane juices is generally considered to be an 
essentially chemical process, which conclusion may be attributed to the fact that 
theiemoval of as large a quantity as possible of all impurities has so far been 
almost entirely attained by the use of very active chemicals. Most people, how¬ 
ever, admit a secondary “ mechanical” effect. 

Noel Deerh^ found that of the total impurities precipitated by heat and 
lime only 28 per cent, were removed by the chemical reagent, and that by far the 
greater part were thrown down by heat alone and could even be removed by 
filtration of the cold juice through asbestos. Norris” also showed that a large 
quantity of material could be removed by the Chamberland filter, especially in the 
case of juice from the last mill. Now, the 28 per cent, of impurities precipitated 
by the lime may only in part consist of chemical compounds of lime. Even 
admitting that it does so entirely, it is readily seen that the so-called “mechanical” 
effect is much more important than the purely chemical one. This conclusion is 
further strengthened by the fact that filtration of the juice only becomes possible 
when a large quantity of finely divided precipitate is produced in the juice; and 
that (what is more important; H does not matter much how this precipitate is 
produced, whether by adding the lime first or by adding the sulphurous or 
phosphoric acid first. Certainly, nobody wofild claim that if we had to do with 
a purely chemical process it would be immaterial whether the treatment were 
made first with alkali or alternatively first with acid. All this leads to the 
inevitable conclusion that the “mechanical” side of clarification is infinitely 
more important than the chemical effect. 

1 Editorial summary of Lovisiaria BtiUetin^ No. 173 of 1S20. 

* I.SJ., 1916, m. 9 I.SJ., 1919, 71. 
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This being so, the next question is, what this mechanical effect consists of, and 
by what forces it is brought about. Since the impurities precipitated by heat can 
be removed also by filtration in the cold through specially prepared filters, they 
are evidently not molecularly dispersed, but in a more coarsely dispersed state. 
Since they pass through ordinary filters at least for a time, they are probably 
colloidal. Dtiring the last few years evidence has been accumulating that the 
whole subject of cane juice clarification should be reinvestigated from the stand¬ 
point of colloidal chemistry. PiiiNSKN Geekligs* probably was the first to call 
attention to this. He says in substance: “The clarification of cane juice by 
chemicals does not eliminate from the juice any groat amount of impurities, but 
it is more the improvement of the physical properties which is effected, as for 
example the removal of the small amount of colloidal matter which hinders 
the juice from being filtered and keeps afloat the suspended ingredients.” 
Schnellbr“ also showed that certain phenomena connected with cane juice clari¬ 
fication should be viewed from the standpoint of colloid chemistry. Only a year 
ago Peck® published an article giving a short outline of what had been done on 
this subject and made a plea for further investigations. 

Unfortunately, we know very little as yet about the colloids in cane juice. 
Undoubtedly we have to do with a very complex system, in which the dispersion 
medium is evidently water. Some of the solutes are in a state of molecular dis¬ 
persion, for instance sucrose, dextrose, levuloso and various ash constituents. 
Others are colloidally dispersed, such as proteids, polyphenol compounds and 
related colouring matters, clay, very fine particles of fibre. Then there are also 
coarse dispersoids, like larger particles of soil and of fibre. Between all of these 
constituents adsorption complexes are probably formed, which further complicate 
the situation. Noel Deekr^ seems to be the only one who has subjected cane 
juice to a colloid-chemical analysis, and he states that the colloids are lyophilic, 
charged negatively, irreversible as regards the effect of heat, and reversible in 
their behaviour towards alkali. This informati<m probably takes into account onl}^ 
a part of the colloids present. Here is then an interesting field for investigation. 

However, we already have a sufficient mimlier of data to suggest the true 
nature of the “mechanical” effect of claritication, and by what forces it is 
brought about. The fact that, of all the “chemical” processes of claritication, 
those are the most effective in which a large quantity of finely divided precipitate is 
formed in the juice; the manner of producing it being unimportant, leads to the 
suggestion that this effect is due to surface phenomena. There is no doubt that 
mutual precipitation of colloids end electrical phenomena also play a part, but 
anyway, both of these are known to be closely associated with surface energy. 
This theory based on colloidal chemistry permits us to explain the different observa¬ 
tions made in connexion with the various methods of clarification described above. 

When cane juice is filtered cold through paper or cloth, it passes through at 
first and the filtrate is cloudy. The colloidal particles are smaller than the pores 
of the filtering medium, and they go through. But the particles are quickly 
adsorbed by the filtering medium, and the pores get clogged. The filtration soon 
becomes very slow, although successive portions of the filtrate are clearer and 
clearer. If pressure is applied, the colloid particles are again partly driven through 
the pores, but as soon as the mat becomes thick enough, filtration stops once 
more. If the juice is heated before attempting filtration, the colloids form larger 
aggregates, and when the juice is now poured on a filter, the first part of the filtrate 

1 “Practical White Sugar Manufacture," p. «2-3. 

* La. Planter, 1916, 56, 44. » 1919, 70. * L8.J., 1916, 602, 668. 
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is clearer than ie the case in cold tiltraiioii. But even the larger aggregates of the 
colloids are non-i*igid, soon clog the pores, and filtration stops again. Now, if we 
use lime in addition to heat, this reagent foims some insoluble lime salts consist¬ 
ing of rigid particles, some of which are at least large enough to be retained by the 
filtering medium. These particles of lime salts adsorb a part of the colloids, in 
proportion to their active surface. They also serve now as filtering media, and 
it is not surprising that a clearer filtrate is obtained, and that more filtrate can be 
recovered. But the quantit)" of rigid particles is not sufficient to adsorb all the 
colloids, and to form a medium sufficiently porous for the liquid to pass readily. 
In the sulphitation process a much larger quantity of finely divided precipitate is 
produced than with lime alone, adsorption is increased, and the filtration propor¬ 
tionately facilitated. In the carbonatation process the amount of precipitate is still 
larger, and here we reach the possibility of perfect filtration, where the colloids 
are adsorbed to a maximum extent, and where there is a sufficient number of rigid 
particles to form a porous filtering medium.^ 

If the adsorption theory is correct, it should in fact be possible effectually to 
clarify cane juices by simply introducing into them chemically inert, finely divided 
substances of consequently high adsorbing power. If such a process is feasible, 
it will not only be a strong theoretical argument in favour of the adsorption hypo¬ 
thesis, but would also offer great practical advantages. The carbonatation pro¬ 
cess is not favoured in Louisiana on account of the danger from an excess of lime, 
and the sulphitation process when applied to the juice obtained in this State gives 
very imperfect results, because it does not remove a sufficient quantity of colloids 
and particularly of colouring matters. This line of reasoning led us to investigate 
the applicability of chemically inert adsorbents as filtration aids. 

Chemically Inekt Adsorbents as Cijieifying Agents. 

A great number of such adsorbents have, from time to time, been proposed 
for use in the sugar industry. Among these are bone-black and other carbons, 
various forms of silica, clay and similar silicates, gypsum, dolomite, sawdust, paper 
pulp, peat, bone meal, brick dust, pumice stone, etc.; but of all these only some 
of the various forms of carbon and of silica have so far been found to be of 
practical value. 

Bone-black is extensively used in the lefining industry; the application of 
modern decolorizing carbons has been the subject of several of our publications 
during the past few years.2 The primary effect of these carlions is due to adsorp¬ 
tion ; it ma}' in certain cases, however, be followed by chemical phenomena. 

The use of a small quantity of a good decolorizing carbon added to hot cane 
juice has such a purifying action on it that it can be readily filtered and emerges 
as a water-white liquid. This in itself would constitute a satisfactory clarification 
process provided that no sugar were lost by inversion. But even if the process 
were safe from this standpoint, it would not be practical. Decolorizing carbons 
are quite expensive, and the success of their use in the factory depends on the 
number of times they can be used over and over again, with or without revivification. 

Now, if carbon is used on raw juice, it will not only adsorb the highly dis¬ 
persed solutes in it, but will also become contaminated with all the coarser 
dispersoids, like particles of soil and fibre, which have passed through the juice 
strainer. This is liable to decrease its adsorbent effect on the highly dispemd 
solutes, and also makes it more di fficult to revivify the carbon for repeated use. 

* Another interesting application of adsorption to the clarilication of cane juice is found 
in the Williamson defecator, where the difepersoids and the air Inti'oduced into the juice form 
adsorption compounds of low specific gravity. These rise to the 8Ui*f ace and are easily removed. 

^ /..S'./., 1918, 309, 415 ; 1919, 88, 250, 284. 
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It is exactly this consideration which led to the nse of these carbons on juice 
previously clarified by one of the chemical methods. But, fortunately, this pre¬ 
treatment of the juice, which is necessary for practical reasons, can be effected 
just as easily by a chemically inert adsorbent as by chemical methods, at the same 
time avoiding the drawbacks of the latter, mentioned before. It has been found 
that properly-prepared kieselguhr answers all the requirecaents. This has for a 
number of years been employed in the cane sugar industry. ’ Fribourg states 
that the juice obtained by sulphitation or by clarification with di-calcium phosphate 
can be filtered through presses with the aid of kieselguhr. Bachler” recom¬ 
mends the addition to the juice of clay or similar colloids, which are then coagu¬ 
lated by the addition of another colloid, like protein, or by acidifying with 
phosphoric acid ; kieselguhr is then added to increase the filtrability of the preci¬ 
pitate. A similar process has been patented by Krieger.'* in other processes 
it is used in a similar way as in the preparation of dynamite, that is as a medium 
which absorbs large quantities of liqiiid. Thus Bachler* incorporates hydrogen 
peroxide with it, and uses this preparation for the decolorissation of cane juice. 
Waytb** absorbs phosphoric acid in the kieselguhr and uses the mixture for 
clarification; Tiemann^ “mordants” the kieselguhr with such chemicals as 
stannous chloride, followed by neutralization with sodium hydroxide for de¬ 
colorizing the juice. 

In all the processes just mentioned it is not expressly stated that kieselguhr 
may also be used without simultaneous treatment with chemicals, but this idea 
readily suggests itself and may have been had in mind by at least some of the 
authors cited above. It is actually claimed as a new process by Wooster.* 
The use of kieselguhr without chemicals was also suggested to us last year by 
Dr. J. Sauer. This has led us to investigate the possibilities of kieselguhr and 
decolorizing carbons, singly and combined, for clarification, omitting chemical 
treatment altogether. 

{To he conUnued,) 


Trinidad. 

Cane Farming and Sugar Crop Returns, 1911-1930. 

(Compiled by Edgar Tripp & Co) 



Total 

Tons of 

Tons of 

Tons 

Amount 

No. OF B'AUMEUS 


Sugar 

Sugar made 

Estate 

<»f 

paid 

___ 

- 


made, 

from 

Caiio 

Cane 

for 

West 

East 

Year. 

tons. 

Estate Cane. 

Ground. Purchased 

Canch. 

Indian. 

Indian. 

1920 

.. 68,416 

.. 28,963 .. 

319,421 .. 

344,226 

.. 2,924,404 . 

14,536 . 

. 10824 

1919 

.. 47,860 

.. 24,666 .. 

276,461 .. 

270,324 

.. 1,210,155 . 

12,370 . 

. 8568 

1918 

.. 46,266 

.. 22,644 .. 

262,783 .. 

266,144 

.. 812,247 . 

12,168 . 

. 8244 

1917 

.. 70,891 

.. 36,102 .. 

378,999 .. 

384,650 

.. 1,093,770 . 

12,056 . 

. 8984 

1916 

. 64,231 

.. 36,653 .. 

426,106 .. 

363,775 

.. 1,008,666 . 

14,014 . 

. 8212 

1915 

.. 58,882 

.. 34,376 .. 

426,262 .. 

325,071 

869,790 . 

9,202 . 

. 7078 

1914 

.. 66,488 

.. 35,690 .. 

407,797 .. 

201,799 

.. 486,630 . 

7,450 . 

. 5253 

1913 

.. 42,331 

.. 31,095 .. 

346,912 .. 

136,724 

.. 330,864 . 

6,942 . 

. 5513 

1912 

.. 40,936 

.. 27,856 .. 

315,762 .. 

151,697 

.. 358,428 . 

6,983 . 

. 6042 

1911 

.. 46,718 

.. 32,699 .. 

366,599 .. 

166,720 

.. 367,660 . 

6,621 . 

. 6391 



^ See also Peck, 

, / S.J., 191M, 

ilTJ. »1917, 182. 



3 

1916, 

im. ■* 

1918, 677. 

5 L8.J„ 

1915, 292, 6 

1914, 

294. 


7 

Zeitsch. Ver. deut. Ziickeriiul, 

1914, 64, 

52 ; 1014, 

439. 




» U.S. Patent, 1,304,4.38 ; LS.J. 

1920, 11.3. 
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Publications Received. 


Hanufaoture of Sugar from the Oane and the Beet. By T. H. P. Heriot. 
(Longmans, Green & Co., London.) 1920. Price: 24s. net. 

Sugar technologists desiring fresh information and new ideas on questions 
concerned with their subject will be disappointed in this new book contributed 
by Mr. Hekiot to Sir Edwabd Thorpe’s series of “ Monographs on Industrial 
Chemistry.” A careful perusal of the volume will reveal no original data of any 
value. Kather, it will show that the infonnation given appears to have been 
culled, mainly if not entirely, from very well-known sources, such as the works 
of Gberligs, IIarloff, Ware, Palmer, and others. It would not, indeed, be a 
diihcult matter, when turning over the jiages of the book, to indicate the author 
to whom Mr. Heriot is indebted largely for descriptions of plant and processes, 
and other particulars. 

Bogarded merely as an introductory manual for the student or general reader, 
one may say that it summarizes a good deal of general information, largely of an 
elementary character, in a readily accessible form. At the same time, it may be 
pointed out that the book introduces no new method of disctissing the principles 
of any phase of the subject, and therefore fails to justify its existence on the score 
of originality of exposition. Moreover, apart from a number of good photographs 
of the latest and best types of machinery made by British firms, the illustrations 
are inadequate, several being borrowed from booKS with which most technologists 
are familiar. Descriptions of a number of important apparatus are attentpted 
without the use of drawings, and no references are made to sugar periodicals, by 
means of which further information on the t(mic8 treated might be obtained. 
We are sorry not to be more appreciative of Mr. Heriot^s effort; but his book 
strikes us as being of too unoriginal a character to be regarded as a useful addition 
to the literature of our subject. 

The Jam (Sales) Order, 1920. Ministry of Food (Continuance) Act, 1920; 
Statutory Buies and Orders, 1920, No. 1512 (H.M. Stationery Office, 
Imperial House, Kingsway, London, W.C. 2). Price: Id. 

It is ordered by the Food Controller inter alia that (1) The water-soluble 
extract shall not be less than 65 per cent, of the total weight of the jam (jelly, 
conserve, or marmalade); not more than 10 per cent, of the jam by weight shall 
consist of added fruit juice; where more than one variety of fruit or vegetable 
is used (other than in the form of added fruit juice not exceeding the quantity 
just specified) each such variety must be mentioned in the description, but where 
any fruits contained in the jam is less than 25 per cent, of the total fruit content, 
their name shall be prefaced in the description by the words “ flavourea with.” 
(2) A person shall not sell any article under the description of marmalade unless 
either only citrous fruits or citrous fniit juices and sugar have been used, or each 
variety of fruit or vegetable used is mentioned in the description. (3) Ajerson 
shall not sell any jam in a container unless it bears the name and address of the 
manufacturers, and its guaranteed net contents. 

Chemical Research. By W. P. Dreaper. Second Edition. (J. & A. Churchill, 
London). 1920. Price: 78. 6d. 

Chemists will find this a book of particular interest, as we pointed out at the 
time of the publication of the first edition.^ It deals with the qualihcations which 
an investigator should possess, giving attention to those which may be developed 
bv training and practice. It also gives suggestions for the guidance of the student, 
once his knowledge of facts and principles has been acquired, and discusses matters 
such as the method of directing research, the effect of past experience and the im¬ 
portance of manipulative skill. Consideration is further given to the relation of 
research to pure science, to industry, and lastly to chemical analysis. The frontis¬ 
piece to this very excellent book is in the form of a fine steel engraving of one of 
the most famous of investigators, Michael Faraday. 

_ 1013,^ 284. " 
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(1) Fragmexite zur Theorie und Praxis der Kristalle; (2) Beitrdge zixr 
Zuckerkristallisation. By L. Wulff. (Kommissionsverlag H. Wehde- 
matiu, Parchim, Germany.) Price: 1 Mark each. 

Dr. Wulff’s name is very well known in connexion with the development of 
schemes of crystallization-iu-motion, of the practical installation of which process 
he may indeed be regarded as the originator. These two pamphlets, published by 
the veteran investigator of this veiy interesting branch of physics, are of the nature 
partly of an aiitobiography, partly of an historical account, and partly of a dis¬ 
sertation on the subject generally. They give at the same time a list of the litera¬ 
ture published by Dr. Wulff, from which one may have an indication of the 
valuable work on this subject which he has carried out during his active career. 
All interested in the subject of crystallization, and especially of the crystallization 
of sugar solutions, will find much of value in these booklets. 


The Boiler Code. Revised Edition. (American Society of Mechanical Engineers, 
29, West Thirty-ninth Street, New York, U.S.A.) Price : SI 00 (paper); 
SI-50 (cloth). 

It contains standard specifications for the construction, equipment, and nse 
of steam boilers, and has been adopted as the legal construction code in several 
States in America. Its standards have also been accepted by many boiler insur¬ 
ance companies, boiler manufacturers, and consulting engineers. 

La Gomosis de la Cana de Azucar. By Julius Matz. (Circular No. 20; 
Insular Experiment Station, Bio Piedias, Porto Rico.) 1920. 

Contents: Discovery of the gumming of sugar wine in Pf)rto Rico ; history of 
the disease ; its recognition ; its cause (a bacterium, ILvttsnilarma ^); recomnieu- 
datious regarding control; and publications on the subject. 

Among other recent publications are the following : 

Aliments Sucr4s. Dr. E. Roux and Dr. C. F. Muttelet. (Ch. Berauger, 
Paris.) 1920. 

Mining and Manufacture of Fertilizing Materials. Strauss L. Lloyd, E.M. 
(Crosby Lockwood & Son, 1919.) 1919. Price : 9s. 

Handbuch der landw. Pflanzenzilchtung. Prof. Dr. C. Fruwirth. 

Die Zdchtung der vier Hauptgetreidearten und c er Zuckerrtlbe. 
Vol. iv. Third revised Edition with the collaboration of Prof. Dr. E. 
Tschermak and Dr. Th. Roemer. (Paul Parey, Berlin.) 1919. Price: 
M. 30. 

Die Abw&rmeverwertung im Kraftmaschinenbetriebe. Dr. Ing. Ludwig 
Schneider. Third revised Edition ; 159 illustrations. (Julius Springer, 
Berlin.) 1920. Price : M. 20 plus 20 per cent. 

Der Kampf zwischen Bohr-und Bdbenzucker. Dr. T. Zeller. (Verlag K. 
F. Kohler.) 1920. Price: M. 7. 

Bntstehung und Ausbreitung der Alchemie. Piof. Dr. E. von Lippmann. 

(Veilag von Julius Springer, Berlin.) 1919. Price: M. 45. 

Die Bunkelrtiben-Zucker-Fabrikation. 1919. Edited by the Verein der 
deutschen Zucker-industrio, (Verlug von Paul Parey, in Berlin.) 

Die Zukunft der Cecho-slovakischen Zuckerindustrie. Dr. Felix 
Redlich and Dr. Siegmund Ziegler. (Published by the Authors, in 
Briinn.) 1919. 


^ i9i», m. 
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Extraction of Sugah from Final Molasses. J. iV. S. Williams. Foots about Sugar, 

mo, 11, yo. Sj SO- si. 

In the course of an article entitled ** Progress in Extraction and Recovery in 
Hawaii,” read before the Hawaiian Chemists’ Association in April, 1920, Mr. Williams 
discussed the theory that it is not the glucose, gum, ash, or other substances that prevent 
the crystallization of the sugar, but simply the water, which retains it in solution. An 
animated correspondence has been carried on in this Journal relative to this matter,^ and 
that there is foundation for the new view appears to be demonstrated by the following 
facts:— 

Since 1914 a number of plantations have adopted the plan of boiling final molasses 
to a density of 96^ Brix and upwards, running the charge into crystallizers or tanks to 
allow graining to occur. After passing the massecuites obtained through a pug mill, 
thinning down with a dilute solution of final molasses, and purging, an average final 
molasses of very low purity has been obtained. At the Experiment Station of the H. S. P.A. 
very low grade molasses was concentrated to a high density and ” seeded ” with a propor¬ 
tion of exceedingly fine-grained sugar, crystallization being thus stimulated and 
expedited. However, the crystals obtained in this way are so minute as practically to 
preclude the recovery of the sugar obtained by methods at present in use ; but the purity 
of the molasses finally resulting is considerably lower than has hitherto obtained. In these 
tests of the Experiment Station, final molasses from anumberof factories having a gravity 
purity of 35° was concentrated to 99*1° Brix, and seeded with fine grain, this addition 
bringing up the purity to 44*5*. The final molasses taken oil by means of a special 
machine had a density of 88 56 Brix and a gravity purity of only 31*98°. 


Two Boiling Schfmes used in Java. G. E. G. von Stietz. La. Flanttr, mO, 65, 
yo. 6, 0^- 03. 

Formerly (as in 1916-17) in the Sempalwadak factory the author boiled four succes¬ 
sive strikes, details of whi( h are as follows: First, using syrup of 86-90° purity from the 
evaporators with some returned molasses t;ugar, the Brix being 92-23° and the purity 
85-90°; second, using syrup, molasses from the first strike, and some returned molasses 
sugar, the Brix being 93-94° and the purity 80°; third, using syrup and molasses from 
Die second strike, the Brix being 94-95° and the purity 70°; fourth, using syrup and 
molasses from the third strike, the Brix being 98-99° and the purity 60°, lastly obtaining 
a waste molasses of about 32° apparent purity. The first, second, and third crops of sugar 
were mixed together, and gave a product averaging 98*0-99*4° polarization and a colour of 
lG-20 1).S.; while the fourth crop of sugar was returned (as mentioned) to build up the first 
and second strikes, lie states, howe\er, that difficulty \^a8 experienced owing to the 
unexhausted molasses remaining too long in circulation, and that the curing of the fourth 
nmssecuite was often faulty. Further, the black fourth sugar by being returned to the 
first and second strikes re-introduced a certain amount of very viscous molasses, and it 
was found after a time that the polarization of the mixed raw sugar did not reach 9S°. In 
the early part of the season matters went well enough, but latterly as the circulating 
molasses became more and more gummy, work became more and more difficult. 

Therefore another scheme (illustrated below) was followed, in which the exhaustion 
of the molasses was more direct. In uds method of boiling, the quantity of the first boil¬ 
ings is much greater than that of the second and third, since in the first all the evaporator 
syrup is used, and also all the sugar obtained in the second and third strikes. Thus, 
all the merchantable sugar originated from the first boilings, giving a very good and 
regular quality of sugar; while in each strike the molasses was readily separated. In the 
first strike, boiling was easy, since it was not required to granulate, but only to evaporate 
the mixture of returned molasses, sugar and syrup to a sufficient degree and take in more 

1 This Review is copyright, and no i>art of it may be reproduced ivithout permission.^ 
(Editor, I.S.J.) 

* 1917, 90,159, 297, 568 ; 1918, 86, 338 ; aud 1919, 138. 
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syrup until the pan was fiill and until the massecuite could be taken down to the crystal¬ 
lizers. As is shown, the second strike was boiled with first molasses alone, and the third 
strike with first and second molasses. Generally a waste molasses of 30-82^ will be 
obtained by this procedure; but at Sempalwadak it was found impossible to get a 
molasses having a purity less than 34«36% the reducing sugars being very low and the 
ash content high. 

First Strike 

(Brix, 91-92*; purity, 85-90*). 


Raw Sugar Kolasses 

(pol., 98* ; D.S., 16-20*). (purity, 70-75*). 


Second Strike 

(Brlx, 94-95*; purity, 70-76"). 

_ I _ 


Molasses Sugar Molasses 

(returned to tlie first (purity, 46-50*) 

strike). 


Third Strike 
(Brix, 98-99*; purity, 60*). 


Molasses Sugar Waste Molasses 

(also returned to the first strike). (purity, about 32*). 


Dorr and Williamson Clarifiers for Use in the Factory and Refinery. W. D* Horne* 
Abstract of a paper read before the American Chemical Society^ September^ 19S0, 

The Dorr clarifier^ has recently been used for the continuous treatment of juice in 
Cuba. It is essentially a cylindrical apparatus 18 or 20 ft. in diameter, consisting of 
superimposed settling compartments equipped with slowly revolving scraper mechanisms 
and fed through a central loading-well, into which hot limed juice flows continuously. 
It is arranged so that the inflowing juice produces no appreciable disturbance of the liquor 
already in the compartments, with the result that the suspended and precipitated matters 
slowly settle and are moved to the central outlet in the bottom of the apparatus, while the 
clear juice overflows through numerous pipes in the outer walls of the compartments. 
This juice has been found to be very much clearer and freer from suspended impurities 
than that ordinarily prepared in the older type of intermittent settling and decantation 
tanks. The mud after removal is diluted with hot water and filter-pressed, giving a dense 
cake, while nearly all of the sugar is retained in the water separated. Compared with the 
system now in vogue, the advantages of this process lie in the greater cleanliness of the 
sugars produced, the greater economy of time, labour and fuel, and the smaller loss of sugar. 

The Williamson clarifier® is coming into use for treating the heavier solutions worked 
in the refinery, and is also a continuously acting device, but separates the imparities by 
dotation instead of by sedimentation. Raw sugar liquor is treated with a small amount 
of clarifying agent such as milk-of-lime, etc., and then forced through an aerating device 
under high air pressure to charge it with a great multitude of minute air bubbles. As this 
is done at a comparatively low temperature, the air bubbles do not readily separate from 
the viscous sugar solution. This solution is next passed into a long shallow tank contain¬ 
ing suitable bafiles and stfjam pipes, where it is gradually heated nearly to the boiling point 

^ LSJ., 1920, 684. * t.SJ., 1919. 526; 1920, 114. 
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in ita pasiag« to the outlet end. The gradual heating causes the minute air bubbles to 
expand and me to the surface, carrying with them all the suspended matters in the sugar 
liquor, which scum is very persistent and gradually mores toward the outlet end, where it 
is brushed away into a compartment, while the clarified solution is also continuously 
syphoned off. The clear liquor goes on the boneblack filters, and the scums are diluted 
and filter-pressed. This method entirely does away with the use of bag filters and all 
their accompanying uncertainty, inconvenience, and expense. 

Invbrszok of Suoross in Plants by thb Acids of the Juice. H* Colin, Compt$$ 
rmdu$, mo, 171, No, J, 316- 318, 

In a large number of fruits containing sucrose, free acids are present in more than 
the amount necessary to effect the inversion of the disaccharide, a fact which may at 
first occasion surprise. Thus, if the rate of hydrolysis in the case of the juice obtained 
from an orange or lemon be compared with that of a solution containing the same amount 
of sucrose and free acid, it will be found that at the end of say .10 hours all the sugar will 
have been inverted in the second artificial solution, and only about one-third in the 
natural. Abbot Colin has examined this interesting point, and explains the facts 
observed (which he has verified) by the presence in the juice of alkali salts (as potassium 
citrate, malate, etc.), which hinder the hydrolysing effect of the free acid. He was 
easily able to demonstrate this by recording the diminution in the rotation of (1) an 
orange juice, (2) a solution of sugar containing the same amount of sucrose and free 
vegetable acid, and (3) a solution containing in addition to the same amount of sugar and 
acid, some potassium citrate. Initially, the readings were 45\ 6** 44', and 6^ 40, 
respectively, but at the end of ten hours they were seen to be -f- 2^ 45',—1^ 45', and -f- 2^ 12'. 

JJetkuminatxon of Kkducino Huoars, using the Alundum Crucible. D. T, Englis. 
Journal of Indmirial and Engineering Chemietry^ 1930, 12, 799’^00, 

Mkadb and Harris, < as well as other workers, recommend the use of crucibles made 
of porous alundum ware (instead of the ordinary porcehiin Gooch) for filtering off the 
cuprous oxide in the determination of reducing sugars. Difficulty was experienced by 
the writer, however, in effecting a complete washing, there being a tendency for the 
cupric liquor to climb to the upper edge, and escape removal, though this irregularity 
could probably be removed by employing a Spencer filtering app^atus. ^ As one of these 
was not at hand, the procedure adopted was to secure the crucible in a funnel by means of 
an inverted Sargent holder, and wasli completely in the usual way ; while to remove the 
last traces of copper salt remaining in the rim, a moistened rubber stopper was pressed 
down on top of the crucible, water poured on top of the bolder and around the stopper, and 
suction applied. In this way the water was drawn from outside the crucible through the 
top rim, and a complete washing thus effected. 

Glucosan. Ame Pictet and Pierre Castan, Comptea rendua, 1920,171, No. 4, 243-243, 
Glucosan is regarded as an anhydride of glucose,^ from which it is prepared in a pure 
state by heating to 150-155^0. under reduced pressure. It melts at 106-110^0., and 
analysis gives the formula GeHto O^. Its [a] d is -f- 69*8 for a concentration of 3*84 
per cent., and it reduces Fehling’s solution. Heated with water, it is transformed into 
glucose, and its most remarkable property is the formation of additive compounds. It 
gives halogen bodies, a tribensoyl derivative, and a crystalline bisulphite compound* 
When dissolved in methyl alcohol, and saturated with hydrochloric gas, it is converted 
into a methyl glucoside. It is given the following constitution :— 

-CH : OH 

‘ I 

CH ■ O * CH * CH(OU) * CHa * OH 

I 1917, 627. 

"./. Ind. Eng. Chem,., 1912, 4, 614 ; Dr. Spencer uses a special funnel, in which the crucible is 
held by a rubber ring touching, not its sides, but its upper edge only. All parts of the surface 
of the crucible are thus accessible for washing. 

Comptea rendua^ 1860, 81, 331. 
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** Caa-bh*,” a Plant containing Subhtancbb 160 to 180 Times Swbbtek than Svoak. 
Anon, bulletin of iho Imperial Inetiiute^ 1920<, 18, iVb. 1, ISIS-125, 

^^Caa-ehe/’ or Slevia Mebattdiana (Bert.) HernsL, a herbaceous perennial, occurs 
along the base of the Amambay hills in North-Eastern Paraguay, where it is used by the 
natives as a sweetening agent. It is found in a rich black sandy soil, never more than 
100 yards from running water or swamp, and is very sensitive to cold. Attempts have 
been made to cultivate it, but according to Jimenez ^ the plant does not grow easil}^ from 
cuttings, and as a role is not reproduced from seed. Bkhtoni, who has devoted consider¬ 
able attention to the plant states that multiplication by division of the stalk is com* 
paratively easy, and that it can alno be propagated by cuttings and suckers. 

It has been proposed as a substitute for saccharin ; and the sweet principle is a gluco" 
side, first termed ** eupatorin,” but now “ estevin,” which is stated to be accompanied by 
another sweet constituent named “ rebaudin,” which latter is probably a compound of 
estevin with potassium and sodium.These two constituents are said to be respectively 
150 and 180 times as sweet as cane sugar.Together with wax, resin, and oil there is also 
present n bitter principle, which can be easily sepui-ated from the gliicoside. It is 
believed, however, that the glucoside could not be extracted profitably ; and that the only 
way of utilizing the material is to employ the powdoied leaves. A plantation has been 
established in Paraguay by Sefior Jimenez, who is stated to be in a position to supply tlie 
plants ready packed for transport. 

Absorption of Colouring Matters by Decolorizing C-arbons and Animal Charcoal. 

Edmund Knecht. Journal of the Society of l)yer» and Colonriete, 1920, 36, A«. 
7, 201. 

Philip, Dunnill and Workman recently made the statement^ that attempts have 
been made^ to correlate the activity of a charcoal with its nitrogen content, but the 
probability of such a relationship must be regarded as exceedingly small in view of the 
above figures for a wood charcoal. . . This referred to a paper written by the 
author, and he now denies having implied anything to this effect, having in fact ex¬ 
pressly mentioned that the percentage of nitrogen docs not appear to affect this property, 
so far as methylene blue (a basic colour) is concerned. In the case, however, of an acid 
colour, as crystal scarlet, the absorptive power of animal charcoal is proportional to the 
amount of fixed nitrogen present, which contention has not been controverted so far. It 
is believed that the absorption of methylene blue is in some way connected with the 
oxygen content of the bone char, and until it has been j>roved that pure amorphous carbon 
will act in this way the phenomenon must be attributed to chemical and not to met'hunical 
means. In passing, it is mentioned that a sample of black obtained by exploding 
acetylene (diluted with carbon dioxide to diminish the shock) was found to have no 
affinity for methylene blue, and in fact was practically devoid of decolorizing pow'er 

Cost of Production of Industrial Alcohol for Morou Fuel. A. P. H, Desborough, 
Journal of the Society of Chemical Industry, 1920, 39, IVo. 27, 302-303 R. 

In an address given before the British Association at its recent Cardiff meeting, 
Capt. Desboiough said that the Lonza firm making alcohol from calcium carbide*^ had 
contracted to supply rectified spirit to the Swiss Federal Government at about Is. per 
gall., but it is understood that the factoiy has no>v been closed down, owing to business 
proving unprofitable. In regard to production from the ethylene present in coke oven 

I Her lata de la Escuela de Comcrcio. 1917, 8, 

* Annies Cientifleos Raraguayns, 1918, January. Agricultural yews, 1918, 17, 1 ’l.L 

»“ Eupatorin'’ l.s the name given .to the toxic bitter principle occurring iii EupatoHum 
perfoJiatnm. 

♦Other references to this glucoside are: Hasenack, Cftm. Cenir., 1908, (2), 78; and 
Dietehich, Chem. Cenir., 1909, (2), 469. 

■V S.J , 1920, 346-.347. 

eOLASSNER AND SuiDA, Annalen, 1907, 95 ; E. Knecht, It. Soc. Dyers and Col., 1916, 226, 

’ J.8.J., 1919. 141, 144, 521, 
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gases^, its value is put down at 2 b. per gall. According to a report of the Honorary Ad« 
visory Council for Scientific and Industrial Research, of Canada, the sulphite liquor from 
all the pulp mills in the Dominion could supply 5 million gall, per annum at a cost of 
about Is. 6d. 

Fermentable carbohydrates so far appear to be the cheapest source of the production 
of industrial alcohol. To place spirit on the market at say 3s. 2d. retail, the manufac¬ 
turer would have to sell at 2 b. 2d., as Is. would be absorbed by distribution and other 
charges. The cost of manufacture of 96 per cent, alcohol by fermentation in a modem 
factory might be put at 9d., including depreciation on plant. If the wholesale price were 
2s. 2d., this would leave Is. dd. to pay for raw materials and interest on capital. Taking 
4d. for the latter purpose, there is Is. Id. for the raw material. As on an average 120 
gall, are obtained from 1 ton of fermentable carbohydrates, it would seem that the 
maximum price which could be offered per ton of pure carbohydrates is £6 lOs., delivered 
to the factory. In the following table are given the cx>rr6Bpoiiding prices (based on the 
carbohydrates present) for some of the most common crops : 

Maximum Puioe Payable per Ton. 


Fermenta))le 
Carbohy- 
drateR, 
100 p«r ctint 

£6 10 0 


JeruHalein 

Artl- 

chokeH 


PotatoeR 


Mangolds 


Sugar 
Mangold, 
13 per cent. 
Sugar 


£l 3 0 .. £l 3 0 .. £0 11 0 .. £0 17 0 .. 


Maize Bice 

£4 S 0.. £4 17 0 


It is obvious that with present prices for potatoes, artichokes, or mangolds, it would 
be impossible to attempt the manufacture of cheap alcohol, though the cost of their 
cultivation might later be reduced. Maize to-day is offeii^d at about £20-£26 per ton ; 
but in Peru and countries where 2 or 3 crops can be obtained yearly, it could probably be 
produced somewhere about £2 per ton. At the Royal Naval Cordite Factory, Holton 
Heath, experiments are being conducted on the cultivation of a special Vilmorin 
beet, .a tuberous plant (a Hehanihua) named Polymnia edulttf^ said to produce roots 0.6 to 
2 lb. lu weight with a sugar content superior to mangolds. Further, the possibility of 
dealing with cellulose on parallel lines to the Boulard process® was being studied. 


Alcohol and Acetonk as Motor Fuels. E. de Barry Barnett^ Chemical Agc^ IhSO, 
3, Ab. 64, 254’S65. 

Il is interesting to compare the heats of combustion of various fuels. The mileage, 
i.e., ton miles per gall., depends on the number of calories liberated by the combustion of 
one cubic eentxmctre of the fuel. The power developed, on the other hand, depends, not 
only on the heat liberated by the combustion of one yrm., but also on the number of 
grms. that can be burnt in the cylinder at each stroke. In the following table (in which 
the figures are only approximate) ** mileage ratio" is expressed as the heat of combustion 
of 1 c.c. of the fuel; **combustion ratio" as the number of grmt, of fuel which can'be 
completely burnt by 1000 c.c. of air, and power ratio " as the product of the " combus¬ 
tion ratio and the heat of combustion of one grm. of the fuel. 


Petrol (Heptane) . 

Mileage 
Ratio 
... 7'94 

Combustion 

Ratio 

.... 2-02 ... 

Power 
Ratio 
. 2-32 

Benzene . 

. .. 8-8 

.... 2-24 ... 

. 2-24 

Hexabydrobenzene... 

. .. 6*8 

.... 2-08 ... 

. 2*31 

Alcohol . 

. .. 5-6 

.... 3*36 ... 

. 2*37 

Acetone . 

. .. 4-13 

.... 8*26 ... 

. 2*44 


Acetone can he produced by the fermentation of cellulosic substances (waste straw, 
heather, bracken, etc.), using a thermophylic organism growing at about 60^0., which 
produces acetic acid, from which conversion is a fairly simple operation.® 

I/.A’.J., 1920, 168. 1916. 49; 1918, 576; 1919, 411. 

> Lang well's Patents, U.K Applications, 694 and 8115 of 1920 (not yet published). Share¬ 
holders of the Power Gas Corporation, Ltd., in May last were Invited to subscribe to a new 
company to be called Power Spirit, Ltd., in order to develop these patents. 
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Alcohol Benatvrantb. James J. Dohbie. Report drawn up for ih$ Motor ^ol Com» 
mittoe ; Journal of the Society of Chemical Industry, 19^0, 39 9 Mo, 5, 86-8811, 

Sir Jambr Dobbib (Chief Chemist, Government Laboratory) summarizes the position 
in the United Kingdom in regard to denaturants, pointing out that the chief conditions 
which such a substance should fulfil are: (1) it should impart a taste or smell sufficiently 
disagreeable to prevent the alcohol from being drunk, even after dilution, sweetening, and 
flavouring ; (2) it should not be capable of being eliminated easily by filtering, distillation 
or other readily applied process; (3) it should be capable of being easily and certainly 
detected ; (4) it should mix readily with the spirit without alteringjts properties in manu¬ 
facturing operations; and (6) its addition should not materially add to the cost of the 
denatured alcohol. While many substances fulfil one or more of these conditions, no 
single product has yet been discovered which meets all satisfactorily. That which 
approaches most nearly to a perfect denaturant is crude methyl alcohol, or wood naphtha, 
which is used by all European countries, the British Colonies, and has also been adopted 
in the United States. It only partially fulfils the first condition (even 10 per cent, does 
not prevent the spirit being drunk); but it generally meets the second, third, and fourth 
conditions. In regard to the fifth, however, the position is not quite satisfactory, as the 
denaturant increases the cost of the spirit. Owing to the fact that wood naphtha is in¬ 
sufficiently nauseous to render the alcohol impotable, it is usually employed in conjunction 
with another denaturant, as pyridin, or mineral naphtha; and in the United Kingdom 
the alcohol known as ** mineralized methylated spirit (sold to the public for burning 
and household purposes) contains 90 parts of ethyl alcohol and 10 parts of wood naphtha 
with the addition of f per cent, of mineral naphtha and sufficient dye to give it a violet 
tint. Such a mixture becomes milky on dilution, and is so nauseous that it is almost un¬ 
drinkable even when sweetened or flavoured. The denatured alcohol known as indus¬ 
trial methylated spirit (in general use for manufacturing operations) contains 95 per 
cent, of ethyl alcohol and 6 of wood naphtha, and is not undrinkable when diluted, 
sweetened, or flavoured, so that greater precautions have to be taken by the Revenue 
authorities to prevent its illegal use. Figures are given in regard to the cost of producing 
mineralized methylated spirit, and from these it is seen that in the years 1914 and 1919 
the selling price was 28. l^d. and 78. 2jd. per bulk gallon of 91 per cent, strength (60 o.p ); 
that the average price of wood naphtha was 2s. Id. and lls. 6d. per bulk gallon ; that the 
increase of cost of the denatured spirit due to 10 per cent, wood naphtha was 0‘64d. and 
d’16d.; and that the selling price per gallon of denatured spirit was 2s. 7d. and 9s. 6d. It 
is also mentioned that the committee appointed to enquire into the Production and 
Utilization of Power Alcohol in Australia has reported in favour of the use of the dis¬ 
tillate obtained from coal tar oil at a temperature Of 170 to 230° C. as a suitable denaturant. ^ 


Analyses of Refined Sugars (Dbtekmination op Moistukb, Sucrose, Reducing Sugars, 
Ash, Acidity or Alkalinity, and Size of Grain). Frederick J. Bates {and 
associates). Tape^ read before the Sugar Section of the American Chemical Society, 
at Chicago, Sepie^nber, 1980. 

Sucrose was determiped with the use of a Bates polariscope of variable sensitiveness, 
readings being possible to about 0*02°8. Reducing sugars were found by means of the 
Ost copper carbonate liquor,® making possible the detection of 0’003 per cent. Ash was 
ascertained in platinum dishes on 10 grm. samples, using sulphuric acid, incinerating in 
an electric furnace, and dividing the weight obtained by 1*1 to correct for the sulphate 
radicle. Moisture was obtained on 2 grm. on a vacuum oven at 70°C. These determina¬ 
tions applied to 220 samples representative of 40 different grades revealed the fact that 
most of the white refined sugars were of remarkable purity, whether of cane or beet origin, 
the polarizations averaging about 99*96° with scarcely more than 0*06 per cent, of invert 
sugar, the ash and moisture being correspondingly low. There was a well-marked tendency 
for the beet sugars to polarize a trifle higher, so that some of these samples yield results a 


> Compare also 1920, 585. 
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few hundredths of a degree above 100”, probably due to the influence of high polarizing 
substances, such as raffinose. 

Begarding the reaction of the sugars (of great signiflcance, especially to candy manu¬ 
facturers), it was found that the electrical method of indicating the hydrogen on concentra¬ 
tion was rather too complicated for use in most laboratories, Therefore, the method 
depending upon certain organic indicators, as developed by Clabk and Lubbs, was 
employed, and dibrom sulphon phthalein found to be suitable for most samples, and dibrom 
cresol purple for the more acid ones. Standard solutions of potassium acid phosphate were 
used with the indicators for the purpose of an exact comparison in the titration. In 
carrying this out, 26 grms. of the samples were dissolved in neutral water; made up to 
60 C.C., and 10 c.c. titrated with N/10 hydrochloric acid or sodium hydroxide using four 
drops of the indicator, which turned deep blue in alkaline and yellow in acid solutions’ 
It was found that cane sugars are nearly always acid and beet sugars sometimes so. The 
remaining 40 c.c. of the sample solution were titrated with N/10 solution of barium 
hydroxide, the amount required ranging from 0’08 to O’16 c.c. Great irregularity of 
relation of hydrogen on concentration to acidity by titration was observed. 

In estimating the size of the grain, the sugars were shaken for five minutes in a rotation 
machine on a nest of sieves up to 200 mesh per linear inch. An unexpected result of these 
tests was that extreme variations exist in samples of sugars sold under the same nomencla¬ 
ture hy different manufacturers. In the candy test, in which a solution of the sample was 
boiled under prescribed conditions until 177”C. was reached, and then cooled suddenly, it 
was found that hydrol} sis was generally less than one per cent, in beet, but as much as 16 
per cent, in some cane sugars. Work is now underway in regard to colour determination. 

Bugauh in Cattlb Foods. S. Hoare Collins and Arnold Spilleri Journal of the 
Society of Chemical Industry ^ lOW, 39f JVb. S, 66 T, 

Kelineb appears to have ignored the value of the sugi^rs in fodder and meals, and 
the superiority of early cut over late cut oat straw is probably due to the greater content 
of this constituent in the former, rendering it more palatable and nutritious. On exam¬ 
ining samples of oat straw the following results expressing total sugars (mostly invert) 
were obtained : cut before ripe, 6-6; cut green, 18 months ago, 2*89; cut fully ripe, 18 
months ago, 1 -6 per cent. Karth nut cake, palm kernel cake, and castor cake were found 
to contain 8*46, 5*05, and 4-63 per cent, respectively.' 

Extiiaction or Lactose (Milk Stjgaii) from Whe>. H, £. Woodman, Journal of 
Agricultural Science^ 19S0^ W, 1^11, 

By nearly neutralizing with sodium hydroxide, evaporating in vacuo to about one- 
tenth, and allowing to crystallize, a yield of 76 per cent, of the lactose present was obtained. 

Analysis or Maple Products. J, F. Snell- Transactions of the Royal Society of 
Canada, 1919, 13, (Hi), 

This paper deals with the composition of maple syrup; maple sugar sand (which 
contains 70 per cent, of calcium malate); and the detection of adulteration of the syrup 
with refined sugar, etc. 

Distillation Plant, with Special IIsfekxnce to the Rectification of Alcohol. 
Stephane Masfaraud. Journal of the Society of Chemical Industry, 19S0, 39, 
No, 17, S99-S06 T. 

An account is given of some of Barbet’s apparatus for the rectification of alcohol and 
other volatile liquids. _ 

Specific Rotation op Letulose. W, €• Vosburgh, Journal of the American Chemical 
Society, mO, 42, 1696-1704- 

Its variation over concentrations from 2*6 to 20 grms. per 100 c.c., and over tempera¬ 
tures from 16 to 37®C., is given. J T' O 

I See also Bodmer, Analyst, 1920, M, 18. 
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UNITED STATES. 

Extraction of SroAii from Cans bt Pbbshes. Cornelis D. van Raalten, of Java. 
l,S^6f£Sl. Patented, December 30th, 1919. See also U.K. Patent, 

OiNTRiFuoALS. (1) Tuudy A. Bryson. 1^811,871. Date of application, November 
13th, 1916; patented, August 5th, 1919. (2) Tandy A. Bryson. 1^331,698. 

Date of application, December 3l8t, 1917; patented, February 2Uh, 1920. 
(3) Guy H. Elmore. 1^334,088. Date of filing, October 7th, 1916 ; patented, 
March 16th, 1920. 

Bbet Harvesters. (1) John Devey (assignor to the Idaho Sugar Co.). 1^331,957. 
Date of application, July 6th, 1918; patented, February 24th, 1020. (2) Silas 
A. McDowell. 1^388,884. Date of filing, August 2l8t, 1917; patented, 
March 9th, 1920. (3) Peter J. CleremaUt of Kenooha, Wis., IT.S.A. 1^348,705. 
Date of filing, March 16th, 1919; Patented, June 8th, 1920. 

Pbedino Chocolate Tablets TO Wrapping Machines, Richard Leumann, 1^330^639 
Patented, February 10th, 1920. See also U.K. Patent, 127^828.* 


Filter-presses. George F. Miller. 1.333 889. Date of filing, June 7th, 1919 
patented, March 16th, 1920. 


Filter-press. Harry T. Shriver^ of Llewellyn Paik, West Orange, N.Y., U.S.A. 

1^348^829. September 22nd, 1919; June 8th, 1920. 

In a plate-aiid-frame filter-press, claim is made for the combination of a feed channel 
connected to each of the frames, a wash channel connected to each alternate plate, each 
plate having an outlet and a cock to control the same, and automatic means to prevent 
the flow of liquid from the alternate plates to the wash channel while permitting the fiow 
of fluid from the wash channel to the alternate plates. 


Filter-press. Earl F. Atkins^ of Arlington, N.Y. (assignor to Harry T. Shriver 
of West Orange, N.Y., U.S.A.). 1,848,830. June 23rd, 1919; June 8th, 1920. 


Filter Casino. Ernest J. Sweet land (assignor to United Filters Corporation, of 
Delaware, U.8.A. 1^343,182. March 15th, 1915 ; leuewed, June 6th, 1919; 
June 8th, 1918. 

Claim is made for the combination of a Alter member, a filter casing divided into 
complemental sections, means for fixably supporting the filter member independently of 
the casing, and means for boldly moving the casing sections linearly toward and away 
from the filter member. 

Adhesive containing Dextrinized Starch. Walter Alexander, of New York, 
U.S.A. 1,337,382. March 13th, 1917; April 20th, 1920. 

Claim is made for an adhesive composition containing dextrinized starch substantially 
free from glucose and calcium chloride. 

^ Copies of specifications of patents with their drawings can be obtained on application 
to the following i-'f/nited Kiftgdoni: Patent Office, Sales Branch, 26. Soiilbamptoii Buildings, 
Chancery Lane. London, W.C.2 (price, Is. each). United SUdee: Coniiulssioner of Patents. 
Washington, DC. (price 10 cents each). France; L’Impriinerie Nutionale. 87, rue Vieille du 
Temple, Paris (price, 2fr oo each). 

* 1919, 680. » J.3J., 1920, 69. 
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Filter Casino. Ernest Sweetland and Carrol M. Stanley (Assignois to United 
Filters Corporation, of Brooklyn, New York, U.8.A.) 1^SS7,73S. June 19th, 
1916; April 20th, 1920. 

Filter-Press Frame. George F. Miller, of New York, XJ.S A. 1,337,251. June 
17th, 1919 ; April 20th, 1920. 

Beet Harvesters. Merrell S. Montague, of Kighy, Idaho, U.S.A. 1,337,481. 
June lOth, 1918; April 20th, 1918. 


Filter. Ernest J. Sweetland, (Assignor to United Filters Corporation, of Delaware, 
U.S.A.) 1,344,215. July 2nd, 1913; June 22nd, 1920. 

Claim is made for the comhination in a filter of a casing, a plurality of spaced leaves 
therein, and an inclined pipe interposed between adjacent leaves, said pipe having means 
for projecting a uniform stream of fluid against a face of the leaves and toward the bottom 
of the leaves. _ 

Kotary Chvshino Mill. Lafayette Ross, of East Lynn, Va., U.S.A. 1,340,407. 
August 6th, 1918 ; May 18th, 1920. (Five figures.) 
in regard to a mill for crushing cane (presumably for small scale operations) claim is 
made for the combination with a frame of upper and lower series of crushing rollers, the 
upper series of rollers being carried in a vertically movable frame, gear connexions between 
the upper and lower rollers, gear connexions between the rollers of the upper series of rollers, 
means for driving one of the rollers of the upper series of rollers whereby all of the rollers 
of both series will be rotated during a crushing operation, means between the rollers of each 
seiies for preventing the cane from passing through the vertically disposed spaces between 
the rollers, the vertically movable frame carrying the upper series of rollers allowing said 
upper series of rollers to be thrown out of gear connexion with the lower series of rollers 
when an excessive amount of material is fed between the rollers. 


Beet Topper. Walter L. and Fred L. Johnson. 1,341,909. July 12th, 1916 ; 
June Ist, 1920. __ 

Machine for stikkino Maple Sugar. Michael Handner, of Tolland, Mass., U.S.A. 
1 , 341 , 743 . January 29th, 1920; June ist, 1920. 

Beet Blocker. Siegfred Nordenber and Stephen Donner, of Jennings, Mich., 
U.S A. 1,346,332. June 16th, 1919 ; July 13th, 1920. 


Beet IIauvesier. (1) Wni. K. Lewis and David T. Blevins, of Denver, Colo. 

(Assignors to the National Beet Harvester Co.), U.S.A. 1,346,322. July 22nd, 
1918; July 13th, 1920. (2) Walter B. Smith, of Springfield, Ohio, U.S.A. 

1,347,606. September 17th, 1915; July 27th, 1920. 

Beet Topper. Asa H. Ballard, cf Fort Morgan, Colo., U.S.A. 1,344,849. June, 
23rd, 1919; June 29th, 1920. 

Centrifugal. F. M. Watkins, of Cincinnati, Ohio, U.S.A. 1,325,064. August 9th, 
1916; renewed, October 26th, 1917; December 16th, 1919. 

The side wall of the basket is inclined upwards and outwards, so that material within 
tends to be discharged over the rim during rotation. Means are provided for preventing 
such discharge of solids while permitting discharge of liquid, such means having radial 
partitions projecting inwards into the basket and rotating with it. The solids may be 
discharged by an axial movement of the restraining means. 
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UNITED KINGDOM. 

Adjustment of the Trash Turner of Oane Mills. James Milter and George 
Fletcher & Co.. Ltd., of Derby. J4L07S {11,167 of 1916). August 8tb, 

1916 ; April i6th, 1990. (Two figures.) 

Hitherto the adjustraent of the bar carr 3 ring' the trash plate has been obtained by 
devices on each end of the bar operated independently and separately of each other. 
According to this invention, means are provided for adjusting the bar. and thereby the 
trash turner blade carried by it, simultaneously at both its ends, and from the open side of 
the mill. 

Referring to the drawing the device is shown applied by way of example to a known 
form of eccentric adjustment for trash turner plates which per forms no part of the 
present invention. The trash turner 1 , which may be of any desired form, is mounted on 

the lower part of the framing between the two lower 
rolls in the case of a three-roller mill, in the usual 
manner. On its upper surface it carries the blade S 
bolted or otherwise secured to it. Adjacent its upper 
edge a shaft 4 is passed through it, which shaft 4 
carries an eccentric 6 engaging a bush on each side 
of the mill adapted to slide in guides 7 on the trash 
turner 1 . It will consequently be seen that by rota¬ 
ting the shaft 4 the trash turner blade S would be 
moved either to one side or the other. Tbe shaft 4 
passes through the headstock and carries a worm 
wheel on the side of the mill opposite to that carry¬ 
ing the driving gearing. The worm wheel is 
adapted to mesh with a worm provided with a 
handle, or with tommy holes, or other means whereby 
it may be rotated. Consequently, whenever tbe trash 
turner blade requires adjusting, this may be simply eifected by a turning of the worm 
from the open side of the mill without necessitating the stoppage of the same. In order 
to protect the adjustment mechanism consisting of the eccentric bush 5 and block 6 , a 
guard plate is provided which shrouds this adjustment mechanism by directing the juice 
away from it. 

Manufacture of Dextrose, Furfural, and Methyl Alcohol from Materials 
CONTAINING Cellulose. A, Classen, of AsicXion. 142,480 {11,691). April 27th, 
1920 ; convention date, March 18th, 1919 ; not yet accepted. 

In the manufacture of furfural, methyl alcohol, and easily fermentable sugars from 
materials containing cellulose, a larger yield is obtained by the addition of a small 
quantity of an acid or acids besides the acid required for the conversion purpose. Hydro¬ 
chloric, sulphuric, sulphurous, and bydrofluortc acids are suitable, or acid salts, or salts 
decomposed by excess of acid or hydrolytically, e,g.. chlorides of magnesium, calcium, 
aluminium, zinc, and manganese. When several additional acids are used, excess of one 
ingredient is preferable. If hydrochloric acid is employed as the conversion agent, 
a mixture of sulphuric and sulphurous acids is preferred as catalyst. The ligneous 
material is mixed with one-half to less than an equal volume of water in order to prevent 
formation of non-fermentable sugars. After the vapours from a preliminary steam- 
treatment in an autoclave have been removed, the requisite acids are introduced, the 
conversion acid being added in sufficient quantity to leave the treated material so that 
it can readily be disintegrated, and the pressure is raised to 7 or 8 atmospheres. Bteam 
may be employed at a lower pressure by the addition of special ** protective substances, 
e.g., metallic oxides. On completion of the conversion process, the contents are rapidly 
cooled by evacuation into a cooling-chamber, where the furfural is condensed. Any fur¬ 
fural or methyl alcohol remaining in the residues is removed by suction or by blowing 
in steam. The sugar solution is obtained from tbe residue by liziviation. 
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Filling Suoak Movlds of thb Adawt Tffb. H. Delvenne. of Frankenthal, Bfaeiop&k, 
Germany. U6,6^6 {16,9X0), June 22nd, 1920; convention date, September 
20th, 1918; not y$t aeeopted; abridged as open to inspection under Section 91 
of the Act. 

A charging-device for filling sugar moulds of the Adant type comprises a member 6 
fitted with funnels 9 alined with outlets from the vessel 1, and adapted to register with 

the mould compartments 11, the material 
flowing from the vessel 1 through cocks 2, 
through the funnels 9 into compartments 
11. ITie member 6 is supported by a cylin¬ 
der 4 embracing a fixed piston J and can be 
raised, for the introduction and withdrawal 
of the carriage SS, by admitting pressure 
fluid through a passage 17 to the space 6. 
Each funnel 9 is formed with a slot adapted 
to register with the opening 10 of a com¬ 
partment 11 and is provided with a rotary 
valve 12 extending the length of a slot and 
furnished with a handle 15. In operation, 
the member 6 is raised and a carriage 22 
run into position; the member is then 
lowered and the cocks 2 and valves 21 are 
opened, allowing the material to drop 
directly into the compartments. After 
filling, the valves 12 and cocks 2 are closed and the member 6 again raised for the with¬ 
drawal of the carriage. 



Dischauokr Foil Centuipitoal Machine. S. S. Hepworth Co. (Assignees of E, D. 
Mackintosh)^ of New York. 143,900(14^50). May 28th, 1920; convention 



date, September 4 th, 1914; tiof yet accepted; 
abridged as open to inspection under 
Section 91 of the Act. 

Solids (as sugar) are discharged from 
the basket of a centrifugal machine by a 
plough 11 carried on a non-rotatable bar 
5 sliding vertically in an horizontal arm S 
supported on a spindle 2 mounted to turn 
in a fixed liearing 1. The bar 5 is raised 
and lowered between fixed stops 12, 13, 
by a rack and pinion operated by a winch 
handle 9, the plane of movement of which 
passes wholly to one side of the bearing 1. 
A stop 1.5 is provided to hold the plough 
in its position of rest as shown. A cam 
19, urged by a spring 20, acts against a 
roller 18 carried by the arm 3 to press 
the plough outwardly against the bosket 
while in action. 


Bblt Gkarino. S. S. Hepworth Co. (Assignees of E. D. Mackintosh), of New York. 
143,901 (14,551). May 28th, 1920; convention date, September 29th, 1916; 
not yet accepted; abridged as open to inspection under Section 91 of the Act. 

A belt pulley is mounted on a pivoted frame and is pressed against a belt by a weight 
acting through a lever and toggle-links. The tension may be relieved by lifting the link, 
the part being retained in this position by a latch on the lever engaging between projec¬ 
tions on the frames. 
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Centrifugal Maohinb Shafts. S. Hepworth Co. (Assignees of £. D. Mackintosh)^ 

of New York. 143,903 {14,553). May 20th, 1920 ; 
convention date, October 30th, 1918 ; not y$t 
acceptod; abridged as open to inspection under 
Section 91 of the Act. 

The suspended shaft of a centrifugal machine 
Is driven from a motor shaft above it through a 
universal joint consisting of a link m hinged at n 
to a head o on the driving^shaft p and engaging 
forks I secured to the driven shaft a. A fixed hearing¬ 
casing i contains a tilting plate y supporting a ball¬ 
bearing / by which the shaft is suspended. The 
plate ff tilts about a centre and the shaft a 
swings about o'. The casing t limits the extent 
of swing allowed. A fiange k carrying the forks I 
closely surrounds the casing t without touching it, 
to exclude dust irom the bearing. 

Centrifugal. Fesca & Sohn^ of Lichtenberg, Berlin. 145,397 {979). January* 12th, 
1920; convention date, June 18th, 1919; not yet accepted; abridged as open to 
inspection under Section 91 of the Act. 

Coating Confectionery, ktc. £. C. R. Marks (National Equipment Co., of Spring- 
field, Mass., U.S.A.) 140,371 (^331). January 29th, 1919; May 27th, 1920. 

In chocolate coating-machines, in which the goods are passed from one conveyor to 
another while the coating is soft, means are provided independent of the conveyors and 
located between their adjacent ends to wipe off the ** tails” which form when the goods 
leave the first conveyor. 

Conversion of Sugars into Formic, Acktic, or Butyric Acid ry Fermentation. 
Soc. Darrasse Frires, of Paris. 123,326 (3509). February 13th, 1918 ; May 
13th, 1920. 

Instead of utilizing the sugars present in waste products by converting them to 
alcohol by fermentation with yeast, aceto-butyric bacteria ' are employed for their con¬ 
version to formic, acetic and butyric acids, the relative quantities of which will vary 
somewhat according to the particular kind of micro-organisms used and the conditions of 
incubation, e.g., the acidity or alkalinity, and the temperature. 

Coating Confectionery. Joseph Baker & Sons, Ltd., of VViilesdon Junction, London. 
142,935 (3636). February 14th, 1919 ; May 14th, 1920. 

Claim is made for a method of coating confectionery with chocolate or similar sub¬ 
stance, consisting in feeding the substance in liquid consistency to a flooding vessel above 
the confections, cooling part of the substance in the said vessel to render it of thicker con¬ 
sistency, mixing the thicker and thinner parts of the substance together in said vessel, and 
then directly causing said mixed substance to overflow therefrom in a stream over the 
confections. 

Production of Alcohol from Kice Straw. A. B. C. Rogers, of Westminister, 
London, and Sir C. H. Bedford, of Woking, Surrey. 144,079 {13,338) • 
May 27th, 1919; June 10th, 1920. 

Rice straw is treated with steam (which is preferably superheated), pulped, and heated 
with dilute hydrochloric or other acid, under pressure, if desired. About one-third of the 
pulp dissolves. After filtering, the liquid is neutralized and fermented. 

1 Isolated from soil which has been manured with dung or dead leaves. 

660 



Patents. 


Watbr-Tubb Boilers. Herbert L. Williams, of Eltham, Kent. 14^,046 {28,691), 
November 19th, 1919; April 29th, 1920 (two figures). 

According to this invention, there is combined with a plurality of inclined straight 
water tubes* headers of V, JF, or serrated form, or sinuous, disposed at the front and 
the rear of the generator to which the inclined water-tubes are connected in groups, and 
a plurality of uptake and downtake tubes, each header being connected at its highest 
points by uptake or downtake tubes independent of those of the other headers to a common 
stoam-and-water drum or drums. The headers are provided with cover-plates for the 
inspection, cleaning and withdrawal of the tubes. 

Koastino Cocoa. Louis A, Levy and Richard Lenoir, of Paris. 148,082 {25,691), 
October 20th, 1919 ; July 29th, 1920. (Two figures.) 

A process of continuously roasting cocoa is claimed which is characterized by the fact 
that the cocoa is submitted indirectly to the action of the means of heating, and is never 
in contact with any part having a higher temperature than that I'equired for roasting. 
As the process of roasting is completed when the temperature prevailing has first produced 
its effects on the beans, the heat has no further action on them. Kegarding the apparatus 
used, this is characterized by a chamber through which passes an endless belt provided 
with plates to receive the beans, and agitators for the purpose of stirring the mass to be 
roasted, heat being indirectly applied to the beans from a source disposed within the 
chamber. 

Centripcgal. Guy H. Elmore, of Swarthmore, Pa., U.S.A. 144*^'^^ {6644)- February 
6th, 1920; June 24th, 1920. (-6»even figures.) 

Claim is made for a centrifugal dryer for handling materials of a fine granular texture, 
e.g., crystalline salts, in which a conveyor element rotates co-axially within a rotatable 
annular screen, while scrapers or flights more near but out of contact with this screen, 
characterized by the feature that an automatic mechanism operates periodically to reduce 
the clearance between the screen and flights to effect a clearing of the screen. 

TTNITEI) KINGDOM COMPLETE SPECIFICATIONS ACCEPTED. 
FiLTKttiNG Mkdia. O. Baumgartncr. 151,620 (27,123), November 6th, 1915. 
FKiniLizKKs. Compagnie des Phosphates de Constantine, 151,684 (15,020), 
June I4th, 1919. 

Boiling Pans. T. 0. Ward, lblMS5 (15,170). December 12th, 1919. 

Extracting Beet. N. T, Thaberg- 151,907 (10,565), April loth, 1920. 

Food Product containing Sugar, MerrelPSoule Co. 151,965 (16,570), October 2nd, 
1919. 

Rectifying Columns. Barbel & Fils & Cie. 151,988 (27,689), October 1st, 1919. 
Candy Making. W. B. Laskey. 151,940 (27,918). April IBtb, 1917. 

Refining and Chasing Machine k>u Chocolate MANurACTuaiNO. J. C, Robins. 
152,109 [16,862). July 6th, 1919. 

Lid for Syruf Tins. J. F. Wright. 152,188 (23,348). December 18th, 1919. 
Mould for Chocolate Manufacturing. A, A, Ballatore, 152,222 (28,143). 
November 13th, 1919. 

Manufacture of Alcohol and Ethf.r. A. A. L. J. Damiens^ M. C. J, E. de Loisy, 
and O, J. G, Piette. 152,495 (22,739). September 16th, 1919. 

Manufacture of Glycerin from Sugar. Vereinigte Chemische Werke A.-G. 
138,330 (1976). (Additon to 138,099.) May 19th, 1916. 

Confectionery Coating Machines. National Equipment Co, 152,583 (9477). 
April 1st, 1920. 
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IMPOBTS AND EXPOBT8 OF SUGAK. 
IMPOKTS. 



Onk Month ending 
October 31st. 

Ten Months ending 
October 31st. 

UNKBriNBD Sugahs. 

1919. 

Tons. 

, 1990. 

Tons. 

1919. 

Tons. 

1920. 

Tons. 


.... 

• - r - 

..,. 

... 

.. 

^prirp*-T*y . 


! . . 

# • • * 

5,964 



1 

1 

.... 

Tifilgiiiin ,, ........ 


i_ 


• • • • 

France » .. .... 


j 


•. • • 

Austria .... ... 


1 * * 

* * - - 

.... 

Java . 

6,696 

67,807 

160,198 

163,287 

Philippine Tnlands . 

1 

1,737 

• • « • 

Cuba .. ... 

67,934 

30 

484,758 

506,600 

Dutch Guiana. 

1 

1,252 

59 

Hayti and San Domingo .. 
Mexico . 

...• 

, 

•••• 

i .. 1 * 

Peru ... 

8,340 

1,411 

6,693 

341 

3,264 

66,734 

35,079 

Praxil , .... 

4 

6,227 

1 6,168 

Msnritliiif .. 

3,898 

121,352 

106,476 

British India .. 

691 

3,384 

1 18,746 

Straits Settlements. 

. . 1 . 

• rtf 

1 

British West Indies, British 
G uiana & British Honduras 
Other Countries . 

7,226 

2,235 

282 

8,385 

105,907 

14,523 

1 121,619 

i 38,139 

Total Baw Sugars. 

90,S77 

84,866 

956,078 

1,000,146 

Kbfinei) Scgaks. 
liussia .. . 



see* 

Germany ... 

• * • • 

• • • • 

.... 

126 

Netherlands .. 

.... 

1 

10,917 

1,066 

Belgium... 

15 1 

1 

2,635 

2,114 

France .. 

Austria and Hungary . 

:::: i 

j .... 

23 

24 

123 

Java . 

2,786 ' 

1 

100,930 

5,011 

United States of America ., 
Argentine Republic ... 

16,975 

28 

5 

160,249 

9 

100,419 

45 

Mauritius . 

*800 


16,602 

• • • a 

Other Countries . 

3,552 I 

80 

50,917 

7,767 

Total Jloflned Sugars .. 

Molasses . 

28,629 ' 
13,396 ' 

lie 

8,268 

842,232 

100,513 

116,686 

66,101 

Total Imports . 

127,901 i 

92,740 

1,898,868 

1,186,668 



EXPORTS. 



Bkitxsk Hbfxnbo Sugars. 

Tons. 

Tons. 

Tons. 

Tons. 

Denmark . 


.... 

.... 

*iio 

Netherlands . 


108 

.... 

Portugal, Azores,and Madeira 
Italy . 


4 

.... 

4 

Canada . 


.... 

* ’i 


Other Countries . 

122 

334 

1,054 

1,620 

Foubion & Colonial Sugars. 

122 

446 

1,065 

1,134 

Refined and Candy. 

477 

50 

2,676 

32,234 

7,773 

2,860 

9,606 

3,21*8 

Unrefined . 

5,173 

3,436 

1,688 

*462 

Various Mixed in Bond.... 
Molasses . 

Total Exports . 

9,208 

2,686 

48,687 

16,807 


Weights calculated to the nearest ton. 
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United States. 

(irUUtl f Qray.) 

(Tom of 2,240 lb*.) ,1,®®®- 

Total Reoeipts January 1st to October 28th .. 2,635,879 
Delireries „ », .... 2,624,256 

Meltings by Refiners „ „ .... 2,360,007 

Exports of Refined „ „ .... 325,000 

Importers’ Stocks, October 27th .. .. *.... 11,623 

Total Stocks, October 27th. 71,311 

1919. 

Total Consumption for twelve months .. .. 4,067,671 


1919. 

Tons. 

2.581.196 

2.579.196 
2,537,000 

400,000 

2,000 

55,686 

1918. 

3,495,606 


Cuba. 


Statjement of Expouts an» Stocks of Suoak, 1917-1918, 


1918-1919, 

AND 1919-1920. 




1917-18 

1918-19. 

1919 20. 

(Tons of 2,240 lbs.) 

Tods. 

Tods. 

Tons. 

Exports. 

.. 2,821,977 

.. 3,135,399 

.. 3,209,884 

Stocks . 

.... 388,196 

.. 590,606 

.. 311,063 


3,210,172 

3,726.006 

3,520,947 

Local OonsiimptioTi. 

.. .. 80,700 

74,000 

70,700 

Receipts at Ports to September 30th .. 

.... 3,290,872 

.. 3,800,005 

.. 3,691,647 

Bnvaua, September SOth^ t9S0 


J. Guua.— L. 

Mjbjrr. 


United Kingdom. 


8'Iatsmbnt ok Imkoutb, £xkout8, and Consumption op Sugar for Tkn Months 
RNDINO OcTOliBK SlST, 1913, 1919, 1920. 




Imports. 


Expo ins (Foreign). 


1913. 

1919. 

1920. 

1913. 1919. 

1920, 


Tons. 

Tons. 

Tons. 

Tons. Tons. 

Tons. 

Refined .. .. 

. 716,828 

.. 342,382 .. 

116,685 

702 .. 2,575 

.. 3,850 

Raw .. .. .. 

. 841,408 

.. 956,073 .. 

1,000,146 

3,464 ..32,234 

.. 9,605 

Molasses .. .. 


.. 100,513 .. 

66,101 

386 .. 7,773 

.. 3,218 


1,686,674 

1,398,868 

1,183,932 

4,552 42,582 

15,673 





HOUR CONSUMFriON. 




1913. 

1919. 

1920. 




Tons. 

Tons. 

Tons. 

Refined .. .. 



.. 711.286 

315,322 

135,287 

Refined (in Bond) in the United Kingdom . 

.. 609,976 

.. 689,2.37 

682,898 

Raw . 



99,244 

.. 246,518 

165,831 

Molasses . .. 



36,499 

38,013 

24,824 

Molasses, manufactured (in Bond) in United Kingdom 

30,715 

58,783 

60,763 


Total. 


.. 1,477.730 

1,347,873 

1,069,60.3 

Uu Exports of 

British Refined.. .. 


19,980 

1,055 

1,134 


1,457,740 


1,346,818 


1,068,469 
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Sugar Market Report. 


Our last report was dated 9th September, 1920. 

On the Ist instant the following alterations were announced by the Royal Commission. 
The price of 96s. per cwt. duty-paid was fixed alike for Granulated, Crushed and White 
Pieces for domestic consumption and as the reasonable maximum for ** Free sugars.” As 
from the 15th instant the retail price for both categories will be Is. per pound. After a 
temporary reduction to 8 ounces, as a precautionary measure in view of the coal strike, the 
weekly ration of 12 ounces per head has been reinstated. West India sugars are now 
subject to no restriction other than that of the maximum price. 

In anticipation of a reduction, the home maiket had continued in a dull state, 
with the trade disinclined to buy, and even unwilling to take up their full allotments. It 
is still necjessary to offer some concession on the maximum price to effect sales of “ free 
sugar.’^ liimited quantities of white descriptions are being traded at about 95 b. to 968., 
while best qualities of West India Crystallized are obtainable at 828. to 83s. per cwt., spot 
terms duty-|)aid. For Muscovados there is no demand, buyeis apparently being fully 
stocked with raw sugars. 

The final outturn of the Cuban crop 1919-20 is stated by Messrs. Gvha & Mbjer, 
Havana, to be 3,730,077 tons as compared with 3,971,776 tons for 1918-19, and 3,446,u83 
tons for 1917-18. 

A persistent and considerable fall has taken place since our last report, but the mere 
comparison of present values with those ruling at that time, does not show the tribulation 
suffered in the meantime by the sugar world in general and the two greatest producing 
countries in particular. Early in October it was evident that the handling of the balance 
of the Cuban crop had become so deeply involved with questions of finance as to bring 
matters to an acute stage, affecting not only holders of sugar and the banks financing 
them, but the Cuban banking community as a whole. A moratorium was proclaimed on 
the 11th October to be in force until 1st December, and (‘ertain Americdn bankeis in con¬ 
junction with refiners arranged an advance to the (.’uban (Government for the purpose 
of aiding the hankers and sugar interests of the island. To-day the quotation for Centri¬ 
fugals stands at 6*50 cents f.o.b., so that the season has provided the spectacle of a rise to 
the neighbourhood of 23 cents and a subsidence to the original sterting point. If Uie 
cost of production is, as it is stated to be, between 4 and 5 cents, there is reason to hope 
that the efforts being made will tend to steady the market. 

Financial diflBculties being, unfoitunatcly, common to all countries, the sugar position 
in Cuba could not fail to have far-reaching effects ami add to trouble where trouble 
already existed. In Java heavy siieeulative coinmitmcnts proved unmanageable in a con¬ 
stantly fulling market, and led lo a debacle in price and failure of some speculative holders 
to meet important obligations for October delivery, necessitating the study of ways and 
means to tide over the difficulties. It is to be expected that every effort will be made to 
stabilize values by nursing the stocks in distress, a process which can only be rewarded by 
measurable success when confidence is sufficiently restored to translate potential require¬ 
ment into actual demand. White Javashave been quoted for near delivery at 30 guilders 
per picul f.o.b. (say about 46s. per cwt.), a fall of over 20 giiildeis in the period under 
review ; but latest advices report a steadier market, with business done at 31 guilders. 

In America it is estimated that the apparent consumption to end of September ex¬ 
ceeded that in the same period of last year by no more than about 150,000 tons, hut with 
a falling off in exports of roughly 100,000 tons, the disappearance would seem to be only 
about 50,000 tons in excess of last year. The supplies available from (Juba, Porto Kico, 
Hawaii and \arious Hource.s, added to the domestic neotand Louisiana crops, should be 
sufficient to cover anv increase of consumption likely to bo shown btstween now and the 
end of the year, besides providing an adequate stock to (;arry into ne.xt year. 

In Europe the Beet crops generally benefitted by the fine weather of the late autumn, 
but final outturns depend largely upon labour, fuel, etc., conditions. Italy, Greece and 
Roumania are still desirous of buying, and although White Javas for the Mediterranean 
are available in good quantity, business is not easy to negotiate, owing to difficulties in 
providing credits. 

Broadly speaking, in the present unsettled state of affairs, it is useless to attempt to 
gauge the position by statistics, and almost impossible to foim an opinion as to the trend 
of the inarket.in the near future. 

H. H. Hancock & Co. 

10 A 11, Mincing Lane, 

liondon, E.O. 3, 

6th Novomher, 1920. 
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Notes and Comments. 


The Question of De-Control in the United Kins:doni. 

The general press for some weeks past has been prophesying the early termina¬ 
tion of the sugar control in the United Kingdom. This, following on the 
abolition at the end of November of the sugar ration and the reduction in the price 
of sugar to lOd. for granulated, would be the final step in freeing the sugar market 
from official control, except as regards the maintenance of maximum retail prices. 
But it is not at all probable that the de-control will be effected just yet, though' 
the final decision remains in abeyance while the Government have the matter 
under consideration. In any event they will have to come to an early decision 
one way or other, since if control is to continue longer, the Eoyal Commission 
will need to take steps to secure a share of the new Cuban crop, while in the 
reverse case the market will require notice to enable them to commence operations 
on their own. But while in some quarters a.n early termination of the Boyal 
Commission's operations would be welcomed, it should be observed that opinion 
in favour of that step is largely political: the trade, the refiners, and the brokers 
are understood to be by no means hankering to have the transfer effected in 
practically the middle of the sugar season. They would prefer the change to take 
place at the end of the present “campaign,” that is next August or September. 
As it is understood that the Ministry of Food does not intend to close down finally 
for another 12 months or so, there would be little difficulty in continuing control 
of sugar till next Autumn. Dealers after having been out of a free market for 
six years are not keen on being thrown on their own resources at this stage; 
there are still risks to be encountered in the present unsettled condition of the 
world’s sugar market, and till there is some nearer correlation between supply 
and possible demand, there is much to be said from even the consumers’s point of 
view for exercising some further control over the sugar supply in this country. 

Supplies, however, have been more plentiful of late, and the Royal Commis¬ 
sion have pursued their task of picking up parcels of sugar at more moderate 
prices. Peruvians and Brazilian sugars have been bought lately in fair amount, 
but we question whether as rumoured in the market press any of the late crop 
Cubas have been bought by the Commission just recently. Nor is it as yet confirmed 
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that 50,000 tons of Qermau sugars have been secured. This latter sugar is more 
likely to be Czecho-Slovakiau sugar exported via German ports. But it is said to 
be the fact that the German Government are authorizing the export of certain 
quantities of sugar in return for certain imports of raw cane which would help to 
keep their refineries going. 

At the end of November, as we said above, the rationing of sugar ceased in 
the United Kingdom, and the control prices were reduced to allow granulated to 
be sold at lOd. and cubes at 10|d. per lb. With the de-rationing, the public are 
free once more to buy white sugar of tmy description ad lih. from any retailer, and 
one of the most irksome of the minor restrictions of the war for the middle and 
upper classes of the community has been dropped. No great per capita increase 
in consumption is, however, to be looked for, since money is no longer plentiful, 
and the family budget of the average working class household will not stand any 
large purchase of sugar at present prices of food generally. 

Willett & Cray’s Estimates of the iQXo-ai Crops. 

On another page we give Messrs. Willett & Gray’s first forecast of the 
sugar crops of the 1920-21 season throughout the world, a forecast they custom¬ 
arily issue about this time of the year. Admittedly, as they are careful to point 
out, this is an indication rather than an estimate, since reports so far are only 
partial and are necessarily subject to revision, especially if the next two or three 
mouths of growing weather that remains in many instances materially affects the 
prospective yield of cane. 

Subject to this, they assume for the moment that the total of cane and beet 
for the year in question may attain to 17,085,500 long tons, or an increase of 
1,774,076 tons as compared with the season just closed, and one of 1,147,521 long 
tons in excess of the 1918-19 season. This total, we observe, is made up of 
12,580,500 tons of cane and 4,505,000 tons of beet. Increases are mostly dis¬ 
tributed in small amounts all over the sugar-growing regions, a few thousand 
extra tons here or there being the rule; but some of these are merely increases 
over a deficient crop last season rather than any average increase on past years. 
The few outstanding crops of cane which promise marked increases are Brazil^ 
which hopes for 300,000 tons as compared with 177,155 tons in 1919-20; Juvo, 
1,615,000 tons, as compared with 1,335,763 tons in 1919-20 (hut with 1,749,408 
tons in 1918-19); Formosa and Jupun^ 350,000 tons, compared with 283,482 tons 
in 1919-20 and 415,678 tons in 1918-19; jl/o2fT7fi5/(/ne, 40,000 tons as compared 
with 35,000 tons last season (here the 1918-19 prt)duction is to be virtually 
doubled if all be well): otherwise the cane sugar crops individually call for no 
comment—the British West Indian and British Guianan total is only increased hy 
some 4000 tons (286,500 as compared with 282,518 tons). 

The beet crop estimate is not new since it relates to the sowings effected six 
months ago. But the latest estimate by Messrs. Willpitt & Gray places the 
total for the current campaign, including the United States and Canada, at 
4,605,000 tons as compared with 3,368,528 tons in 1919-20. In America the 
indigenous beet crop is expected to reach 950,000 tons as compared with 652,957 
tons last year, and Canada promises a jump from 16,500 tons to 35,000 tons. As 
for the European total, which is placed at 3,520,000 long tons by Messrs. 
Willett & Gray, we need only observe that it is slightly higher than the figures 
supplied us by our Continental correspondent which we published last month; 
the latter gave the probable total as 3,572,000 metric tons, which is roughly equal 
to 3,500,560 long tons. But as our correspondont eliminated Bussia, Switzerland, 
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Bumania and Bulgaria as doubtful, the totals in the two estimates approximate 
very closely. 

The Cuban crop Messrs. Willett & Gray are content for the present to put 
down at 4,000,000 long tons. The weather has been favourable on the whole and 
increased plantings are reported, though so far precise data are lacking. But 
there are ten or twelve new factories either complete or in course of construction 
that may add to last year’s outturn, while many of the old plants have increased 
their capacity with more efficient machinery, and this will naturally tend to 
increased production. The present indications are therefore in favour of a some¬ 
what increased crop outturn as compared with last year. 

The Financial Crisis in Cuba. 

Private advices from Cuba only serve to emphasize the fact that the crisis in 
the sugar industry in Cuba, which culminated in the institution of a moratorium 
that has not yet been lifted, was largely due to the operations of unscrupulous 
speculators, amongst whom it is hinted were found a number of banking officials. 
The temptation to speculate in sugar was too strong for the Cuban commercial 
community in general, and all classes invested in that commodity in the firm belief 
that Cuba held the sugar world in its hands and could not be undersold. Stock¬ 
brokers, merchants, farmers, and others all had a finger in the speculative pie and 
in some cases started to buy sugar at 18 cents in the belief that the price would 
be forced up before long to 25 or 80 cents. Actually the price attained 22J cents 
for a few hours, but opinion was maintained that it would rise further and that 
the 25-cont mark would soon be reached. Instead, the pendulum began to swing 
back for good, and in a few days was below 19 cents and then below the 16-ceut 
mark. The speculators hung on to their sugar till it was too late; the natural 
consequence is they are now faced with heavy losses if not ruin. But we think 
precious little sympathy will be wasted on them either by the consumer whom 
they tried to bleed or by the bona fide producer who in many cases has profited 
all too little from the rise in prices because he contracted at a more moderate 
figure long before the speculative rise took place. 

Some good may come out of it all if the Cuban sugar interests once so heavily 
bitten are more chary in future about trying to corner the market in so world-wide 
a production. After all, the industry in Cuba still exists and the crisis beyond 
sobering it will not greatly impede its future output of sugar. All commitments 
for the coming crop are already made we understand, the canes will grow mora¬ 
torium or no moratorium, and the coming crop season will result much as before 
in the production of some thiee or four million tons of sugar. A few new plan¬ 
tations, it is true, which started operations on a high price basis will probably not 
be able to go on under the changed conditions without reorganization or transfer 
of ownership ; but it is hardly likely that their mills will be allowed to remain idle. 

A New Weekly Digest of Sugar News. 

Mr. Truman G. Palmer, the indefatigable secretary of the United States 
Sugar Manufacturers’ Association, Washington, has not rested content with his 
efforts to record the statistics of the world’s sugar industry, as shown in his Loose 
Leaf Service “Concerning Sugar.” Ho has just started a Sugar UullHin with the 
object of furnishing a weekly digest of all the important sugar news of the day “ in 
such manner as to save time for the busy man who wishes to keep in touch with 
certain angles of the sugar industry but finds it burdensome or impossible to 
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pursue at length all of the many publications in which such news appears.’* Of 
such a class of readers, it is claimed by Mr. Palmeb that rather than peruse many 
uninteresting pages of news they “ subscribe to but a portion of the sugar journals, 
thus losing the news value of the balance.” For such students Mr. Palmer’s 
Sugar Bulletin is designed. It consists of a very brief digest of articles that have 
appeared, classified under such headings as “Commercial,” “Statistical,” “Tech¬ 
nical,” “Agricultural,” etc., and mention is made of the source of the original 
paper and its approximate length in words. For this Bulletin the charge to sub¬ 
scribers is fixed at $15.00 per annum (binder included), and applications should 
be made to Mr. Palmek at 901, Union Trust Building, Washington. 

Wo do not think the difiiculty which Mr. Palmer premises and seeks to over¬ 
come applies as much to our journal as to others of his own country which, in 
seeking to give all the news, necessarily crowd their pages with a variety of in¬ 
formation that in the absence of a very detailed annual index is somewhat difficult 
to assimilate. Much that we give is a concise summary of very long papers in 
other publications that the busy man may indeed have no time to wade through, 
especially if he does not know the foreign language in which the original may be 
written. Apart from that, we make a speciality of a detailed annual Index (as 
witness that included in the present number) which is bound to assist gi'eatly 
those searchers after “certain angles of the sugar industry.” But this said, we 
are disposed to welcome Mr. Palmer’s new production since, we think, it will 
inevitably tend to increase the regular perusal of those sugar publications which 
are found to contain much that interests a particular student of sugar affairs. It 
may also assist some busy men in ascertaining quickly the existence of their pet 
subjects in papers that are at least taken by their firm, while it should also help 
to arouse interest in sugar subjects amongst a widespread class who do not 
usually know where to seek for suitable organs of technical literature. 

Sugar Growing In Peru. 

A paper read recently before the American Chemical Society, by Charles A. 
Gamble, on the sugar industry in Peru, merits a brief summar}^ in our pages. 
Peru’s sugar is grown in a number of narrow but very fertile coastal valleys which 
are watered by irrigation, under Government control, the water being derived from 
rivers Bowing from the mountainous interior. This irrigation is the sole source 
of water for the Peruvian cane fields, since rain never falls on the coastal regions of 
Peru; the western trade winds from the Pacific encounter a cold current sweeping 
northward off the coast and are there divested of their moisture, while the high 
Andes similarly divest the Atlantic trade winds of theirs. But thanks to the irriga¬ 
tion practised, all varieties of cane thrive and develop equally well and heavy crops 
of cane are reaped. Three causes are believed to contribute to this; the even 
temperature, the control of moisture, and the intensive use of guano. Labour for 
both field and factory is plentiful and cheap. Fields grow successive crops of cane 
for six to eight years, after which they are deep ploughed, fertilized with about 
three tons of guano per acre, and then replanted with cuttings which take about 
22 months to mature. After the cane has been cut, the field is irrigated 
thoroughly, whereupon the ratoons immediately commence their new growth» 
maturing in some 18 months. 

The cane is of good quality both in sucrose content and tonnage. It is quite 
common for it to average 50 tons per acre, and 40 tons is considered very ordinary. 
The cane will average 15 to 16 per cent, sucrose in cane for the crop and show a 
purity of 85 to 88. The glucose is comparatively low, averaging 3 to 6 per cent. 
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The factoriee of Peru are usually of a capacity of 200 to 400 tons per 24 hours, 
though there are a few that can deal with from 1200 to 1400 tons per day. Some 
of the factories are modern and up-to-date in every respect, but most of the smaller 
ones are still using very old machinery and antiquated methods of sugar manu¬ 
facture. The juice from the mills is as a rule first sulphured, then limed, so that 
10 c.c, of juice will require about 1 c.c. of N/IO alkali to neutralize, using 
phenolphthalein, after which method of clarification the ordinary procedure 
follows. The resulting sugar is washed thoroughly in the centrifugals and dried 
by steam, an off-colour white (having a polarization of 99*3 to 99*5) being thus 
obtained. This is the only white sugar seen in the better class homes and cafes of 
Peru, Most Peruvian whites are of fair colour, but are specky and contain some 
foreign particles probably derived from the heating apparatus in which the juices 
and massecuites are treated. The molasses is boiled to lower sugars having polari¬ 
zations from 96° to 99°. 

Mention should not be omitted of the alcohol production derived from the low 
purity molasses, a grade of 80 to 85 per cent, alcohol being obtained. For a factory 
grinding 400 tons of cane per diem, the alcohol obtained from the waste molasses 
amounts to 300,000 litres for the grinding season. This alcohol, called “ ron,” 
sells for 16 Peruvian cents, (say 4d.) per litre (0*22 gallons) and it is stated that one 
of the largest and most up-to-date factories in Peru paid all its factory expenses 
from the sale of the “ ron,” so that all the sugar made represented clear profit. 

The Motor Tractor Trials at Lincoln, 1920. 

On another page, we reproduce (slightly abridged) an Interesting paper that 
appeared in the Journal of the Ministry of Agriculture^ from the pens of three 
expert observers of the tractor trials at Lincoln last September. These trials 
would appear to be, at any rate for the present, an annual feature and they 
attract a large amount of attention from the farming community in this country. 
The paper is in the nature of a thoughtful criticism not only of the types of machine 
entered for the contest, but also of the conditions under which the contest was held 
by the Royal Agricultural Society. Our readers will be primarily interested in 
the machines themselves and their performances (a final review on which has yet 
to be issued by the authorities). But the criticisms and suggestions embodied in 
this paper are of such a character that they are bound to be an aid to all those who 
are seeking a satisfactory form of motive power to replace the animal traction still 
predominating in the cane fields. We therefore make no excuse for giving this 
paper in rather full detail. We believe it will be studied with considerable interest 
by all our readers who are concerned with the agricultural side of the industry. 

The 1921 Trinidad Crop. 

The prospects of the coming Trinidad sugar crop, according to Messrs. 
Tripp & Co., may on the whole be regarded favourably, and given ordinary fair 
conditions an output of some 60,000 tons may be looked for. There has been the 
usual outbreak of froghoppers, whose appearance however at a later time of the 
year than previously (when the further maturity of the cane renders it less sus¬ 
ceptible to attack) is not expected to have as serious results as on former occasions. 
But unfortunately there has been an outbreak of the Mosaic disease, which has 
been apparently brought into the island by means of imported canes. Strenuous 
efforts are being adopted by the Department of Agriculture to exterminate this 
new pest before its ravages extend, and it is hoped that the measures adopted will 
be successful. 
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Sugar Cane Agriculture in Jamaica, 1919-ao. 

The annual report of the Jamaica Department of Agriculture for the year 
ending March, 1920, as prepared by Mr. H. II. Cousins, the Director of Agriculture 
states that “sugar has made marked progress with an export of 38,000 tons valued 
at one and one-third millions sterling, while the rum crop raised the total exports of 
the sugar industry for 1919 to a total of two and one-quarter million pounds in 
value. This record is expected to be exceeded by a wide margin in the current 
year and the high prices now resulting from the world shortage of sugar are 
reacting strongly on the sugar industry of the island which is now rapidly being 
developed to a standard of 100,000 tons per annum.*’ 

At the Experiment Station over 10 aiTes were replanted with cane during the 
year under review. The number of tops and cuttings distributed amounted to 
110,089. They now have over 5 acres of Uba cane, a variety which is doing well 
and is resistant to disease. In February, 1920, the existence of Mosaic disease 
was discovered and measures were immediately taken to combat it. All diseased 
canes were cut down and the tops of healthy canes only were planted. By this 
method it is hoped soon to rid the fields of the disease. B. 208 is the cane most 
atfected by it; the Demerara varieties and the White Tranparent are highly 
resistant, while the Uba is immune. 

In sugar cane work, the Department of Agricultural Experiments made a 
survey of the island to ascertain the extent of the Mosaic disease and the amount 
of damage that it is doing. The investigations showed that the efb'cts varied 
greatly; in Trelawny and Westmoreland Parishes there were instances of fields 
where from 50 to 100 per cent, of the canes were affected ; but generally speaking 
the usual infection where it existed was less than 1 per cent, of the cane. Oflicial 
opinion is that the amount of disease prevalent is too small to make it difficuilt to 
control and eventually eradicate it. 

In some varietal experiments, on afield scale, some canes of the D. 110 variety 
were tested and found to give a tonnage of 49.J tons cane per acre. The analysis 
of the cane gave: juice per C€»nt., 88*00; fibre per cent., 11*40; sucrose per 
cent., 13*02 ; while the juice had a purity of 84*01 and a glucose percentage 
of 1*17. Under average working conditions in Jamaica this would inqily a return 
of 4 tons of sugar and a puncheon of rum per acre. 

A test was also made between Uba canes and Estate canes of the liibbon and 
White Transparent varieties. The Uba yielded 20*8 tons per acie and the Estate 
cane 35*5 tons. The analysis of the juice was found to bo: Uba—B rix (corr.), 
20*85 ; sucrose per cent., 17*38; purity, 83*37 ; glucose per cent., 1*01 : Estate 
Cane —Brix (corr.), 19*85; sucrose per cent, 17*84; purity, 89*88; glucose per 
cent., 0*88, __ 

The ('hancellor of the Exchequer recently staled in the House of Commons : “It is 
necessary both for the protection of the revenue (having regard to the high rates of duty 
on spirits at present in force in this country), and in fairness to home manufacturers, that 
all spirits intended to he used as motor fuel should he denatured hereunder the supervision 
of the revenue officers in a manner approved by the coinmisHionors of Customs and Excise. 
The importation, dutyfree, of “ Natalite,*'or any other spirit denatured abroad, would 
involve risks to the revenue which, as at present advised, 1 am not prepared to take.** 

The Department of Brewing and Biochemistry at Birmingham University is now 
provided with well-equipped laboratories for training Htudents in tho fermentation 
industries, sugar technology, foods and drugs, and applied hac^tei iology. On the occasion 
of the recent opening ot the term, an inaugural lecture was delivered by Prof A. H. Lino, 
P.I.C., the principal of this department, who said that last session had been a record, so 
far as numbers were concerned, and that in the session now opened the attendance of 
students was even greater. 
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Recent Announcements and Prices. 

The Food Controller announced at the end of November that from Nov. 29th 
the individual rationing of sugar in the United Kingdom would be discontinued, 
and the Sugar Rationing Order, 1920, was revoked from that date. With this 
revocation the era of individual rationing was brought to an end, and for the first 
time since December 31 st, 1917, members of the public were able once more to 
purchase any article of food without the production of a ration document. In the 
case of sugar it, of course, meant that the public were once more free to purchase 
from any retailer, without restriction as to quantity, such supplies of white sugar 
as might be available. The only exception to the free distribution of sugar is 
that the voucher system of distribution of white sugar through the trade remains 
in force. 

The following is the complete list of revised sugar prices from November 29th 
till further notice :— 

Wholesale per cwt Approved 

Discount 14 per rent. retail price, 

to direct buyers per lb. 


0. (Castor, Icing, Pulverized. SGs. ... 10|d. 

1. Cubes, Loaf Sugar. 848. .... lojd. 

2. Granulated, Crystals, Ouslied and Chips, Dry 

White Sugar, White Pieces (moist). dOs. .... lOd. 

3. W 1. Grocery Crystallized Yellow Crystals, W. 

Muscovado (moist), I’ieces (other than White), 

W. T. Grocerv Syrups .. . I for Licenced hree Sugar. 

4. Jellies, Knots, launpH, and other Low Grade Sugar 

to be sold only to manufacturers . Uncontrolled. 


The wholesale prices quoted are those at which sugar will be supplied to direct 
purchasers by the Commission or by rehnei’S. 

Wholesale dealers through whose bands sugar passes arc entitled to the authorized 
margin of profit on the net cost, and to charge the actual cost of carriage. In addition, 
certain other charges are allowed for handling and storing ; and for breaking bulk where 
the quantity to be delivered is less than that contained in the original package. 

Licenced Ft ee ” Sugar .—The maximum reasonable price for all licenced “ free ” 

sugar from 29th November until further notice has been fixed at:— 


Wholesale per cwt., discount 1 Jper cent. SOs. 

Retail, per Ih.. . lOd. 


Syrup ami Moiaxses will be sold by refiners at prices approved by the Commission. 
Vouchers for period 13, commencing 29th November, 1920, and until further notice, 
may be fulfilled at the following maximum rates 

Colour. Per cent of face value. 


White. 200 

Blue-green (ships stores) . 100 

Blue (general manufaci jrers). 400 

Brow'n (wholesale jam inaiinfacturers) .. 600 

Pink (mineral water manufacturers). 300 


Guma & Mejer’s final figures of the 1919-20 Cuban sugar crop shows that 192 
centrals worked and produced 2€,110,640 sacks, equivalent to 3,730,077 long tons. 
Central Mor6n in the Jucaro district cAme first with 87,290 tons, followed by Delicias 
with 82,677 tons, Cunagua with 79,017 tons, Boston with 68,626 tons, and Espana with 
66,220 tons. Central Chaparra comes rather low down in the big results this year, having 
produced only 60,126 tons instead of the 71,429 tons (600,000 sa&s) estimated. 
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Jiftg gears 

Prom the **Sug:ar Cane/* December, 1870. 

In this issue of our predecessor, a description was given of the process patented 
by Auguste Seyferth,^ for the decolorization of syrups during boiling by means 
of sulphurous acid, a modus operandi that was largely followed in the manufacture 
and refining of sugar on the Continent for a time. It would appear from the 
perusal of this article that the purpose Dr. Sbyferth had in mind (at first at any 
rate) was the neutralization of the alkalis remaining in the juice or syrup after 
carbonatation, for which purpose sulphuric, phosphoric, and other acids had been 
tried, but found wanting, owing to the fact that it had never been possible “ to 
prevent the injurious effect of even a very slight excess upon the sugar itself; 
while, moreover, a difficulty is encountered by the very variable quantity of alkali 
present, whereby the proper quantity of acid to be applied varied every moment, 
thus rendering their application totally unsuited in any but very skilled hands . . 

Seyferth’s patent related to “ a process of purifying sugar solutions by treat¬ 
ing them in the vacuum pan with dilute sulphurous acid, or with sulphurous acid 
gas, the excess of acid l)eiug eliminated during the ordinary concentration process.** 
In practice, it was found preferable to use the solution rather than the gas, and to 
draw it into the pan, the boiler taking care to test the contents of the pan by means 
of litmus. This was done to ensure the strike remaining just alkaline; and if it 
were found to be acid, the remedy suggested was to draw in more syrup im¬ 
mediately. As advantages of this procedure, he claimed that it improved both the 
quality and the quantity of the sugar; that it was economical; that it necessitated 
little extra plant (the sulphur oven); and that it was simple, and easily learnt. 

However, in this same number of the Sugar Cant^ there appeared a letter from 
F. Grace Calvert, of the Boyal Institution, Manchester, in which he stated that 
he had used sulphurous acid for the bleaching of syrups as far back as 1850, and 
that he had sold a process operating this principle to a firm of sugar refiners. In 
the year 1858 he had pointed out* that when properly applied, sulphurous acid 
tended to prevent the re-coloration of the liquors during boiling in the pan. 
Successful results, it was stated, had been obtained by adding two gallons of a 
saturated solution of sulphurous acid to 100 gallons of decolorized li(}uor as it 
left the char-filter en route for the pan supply tanks. 

Alfred Fryer continued his article entitled “The Use of Ijiine**; but, 
whereas in the previous instalment of his contribution the object was to instruct 
users of the “ concretor ’* in regard to the liming of their juices previous to heating, 
the purpose of his later experiments described in this issue is not so clear. lie 
concluded at any rate that “ acid whether in large or small amount .... always 
produces uncrystallizable sugar .... and that mineral acids do more mischief 
than organic oties.” 

Lastly, it may be mentioned that an abstract was published of the specifica¬ 
tion of a patent taken out by H. B. Preston® (on behalf of J. Guardiola) for a 
method of making concrete in which “ the juice is run from the cane mill to the 
evaporator, and on its way receives an addition of superphosphate of lime or milk- 
of-lime, the impurities thrown up by the heat being skimmed by a strainer guard.** 
The evaporator consisted of a helical gutter heated by a suitable furnace. 

^ English patent, 2756 of 1869. 

> Chemist, 1868, 5, 344, > English patent, 923 of 1870. 
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Continental Beet Sugar Notes. 

The End of the Sugar Distribution by Government Departments. 


The general sugar scarcity that has been experienced in every European 
country as a consequence of the greatly decreased production during and alter the 
war, compelled most Governments to take steps in order to guarantee at least an 
even ration of sugar for each inhabitant. Every country made its own regulations 
as to the extent of the weekly ration and the price to be paid for the sugar, with 
the result, that at no single period was there any actual lack of sugar and nobody 
could hoard up the desired article at the expense of his fellow-countrymen. 
Although the system worked well enough, every party longed for the day when 
circumstances would permit its abolition. It is now evident that the day has 
come for several of the large sugar-consuming continental countries. 

Fkancb led the way by abolishing the sugar distribution on September 1st. 
Only a very few categories of consumers, viz., infants and people over 70 years, 
had still been entitled, for a few weeks, to a monthly pro capita ration of one kg.; 
everybody else had to buy his sugar at the shops without coupon, at a price fixed 
by the oidinary course of supply and demand. Although Prance had in the year 
1919-20 only produced 155,000 tons of sugar and consumed 823,700 tons, it had 
purchased so much from abroad that at the end of the campaign, on August 31st, 
the country still disposed of a stock in the bonded warehouses of 62,137 tons, not 
counting the invisible stocks which had been accumulated during the last mouths 
of the financial year. With a certain stock in hand and sure of a good home crop 
and an ample supply from abroad, the French Government felt that it could safely 
set sugar free. Competition among holders would prevent the price rising too 
much above the then prevailing figure. The result has completely justified the 
step taken. Before the end of the distribution, sugar on coupon fetched 15 francs 
per kg., retail, and free sugar 5*50 francs, while at the present day the article is 
to be obtained in unlimited quantities at the price of 3*75 francs for refined and 
2•75 francs for granulated sugar. 

In Belgium the consumer was previously entitled to a monthly ration of 
800 grms. at the price of 2 francs per kg. This distribution ceased in November, 
so that sugar can now be purchased in Belgium for home use in unlimited 
quantity. The price remains, however, still fixed by Government in the following 
way. All raw sugar and gianulated from the sugar factories is purchased by 
Government at the price of 172 fiancs per 100 kg. of raws, basis 88 rendeiuent, 
and at 145 francs per 100 kg. of after-products, basis 75 rendement, every degree 
above and under the basis to be counted at 1’70 franc. The price of granulated 
is 192 francs per 100 kg. This price is increased by a consumption duty of 
20 francs per 100 kg. and an additional duty of 6 francs for the warehousing and 
handling of raw and refined during the intei*val between purchase and consumption. 

Further, a profit is calculated for the middlemen, so that the price for the 
public is composed as follows:— OrannlaUd .—Price to be paid to the sugar manu¬ 
facturer 192 francs, duty 20 francs, additional duty and retailing expenses 28 
fmncs, total 240 francs per 100 kg. wholesale, or 2*50 per kg. retail. Gufeca.—Price 
to be paid to the refiner 240 francs, duty 20 francs, additional duty and retailing 
expenses 29*50 francs, in all wholesale 290 francs per 100 kg., or 3 francs retail. 
The raw, sugar is sent exclusively to the refineries, while the granulated and the 
refined may be purchased quite free in the interior for use in the country. Expor¬ 
tation is reserved for the Govemmeut Sugar Bureau at the profit of the Government. 
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Belgium consumed during the past year 136,000 tons of sugar; it possessed a 
stock of 19,496 tons at the beginning of the campaign, and its 1920-21 crop is 
estimated at 225,000 tons; the country therefore disposes of sufficient sugar for 
an luilimited home consumption. The retail price has gone up from 2 to 2*60 
francs per kg., but otherwise no untoward effects have arisen from the freeing 
of the sugar trade and the abolition of distribution. 

In Holland the Government in 1919-20 made an agreement with the sugar 
manufacturers, under which the latter put at their disposal 91,000 tons of refined 
sugar at the price of 54*25 guilders per 100 kg. (inclusive of duty). This sugar 
was distributed among retailers, who were allowed to sell it against a coupon and 
an amount of 60 guilder cents per kg. The total quantity was calculated so as to 
allow each inhabitant a sugar ration of 250 grins, per week. Further, the manu¬ 
facturers bound themselves to put at the disposal of the public at a price, to bo 
fixed monthly by Government, so much sugar as was necessary to supply all 
reasonable requirements. The surplus was allowed to be exported under the 
auspices of the official exportation bureau at a remuneration dependent on the profit. 

The price of the coupon sugar—60 cents—was far below the cost of produc¬ 
tion, but the loss was made good bj" the profit on the sale of the free sugar which 
could be purchased in unlimited quantities, and on the exportation. The cost of 
production was calculated at 73 guilders per 100 kg., the free sugar was sold at 
94 guilders, and the world’s parit}’^ or the price for exported sugar w'as at the 
time 110 guilders, so that the coupon sugar could be sold wholesale at 54*25 
guilders and the loss made up by the other sales. This went very well, so long 
as the world’s price was so high as to allow a good profit on the exports and on 
the free sugar; but since the price of sugar in the open market has dropped con¬ 
siderably, the profits have decreased and have been insufliciont to cover the deficit 
on the coupon sugar. 

On October Ist, 1920, the price of the coupon sugar was raised to 70 cents 
per kg., while that on the free sugar remained at 94 guilders per 100 kg. whole¬ 
sale. Starting, however, with November 28th, the sugar distribution was 
abolished in Holland, too. The sugar manufacturers now offer unlimited quan¬ 
tities of refined sugar at the price of 80 guilders without and 81 guiUbu's wuth 
sack. Everybody is free to purchase as much sugar as he likes at that uniform 
price. Exportation is still subject to Government control and pays an export 
duty, which at the present price is only nominal, but may be woith something as 
soon as the world’s price exceeds 64 guilders per 100 kg. (eorclneire of the duty of 
27 guilders). 

Thus, in these three continental countries the use of sugar is free once more, 
while in Czecho-Slovakia the monthly ration has been extended to 1 Jkg. or 2jlbs. 
The inhabitants of that country have never before consumed so much per head, so 
that the sugar consumption is practically free, and only the hoarding by specu¬ 
lators is prevented. The price of the sugar for ordinary use in that country has 
been fixed at 700 crowns per 100 kg. wholesale for refined, or 7*90 crowns per kg. 
retail. The price of raw sugar (exclusive of duty) is fixed at 400 crowns per 100kg. 
Eefined sugar for confectionery pays 1000 crowns per 100 kg., with an additional 
luxury duty for sweets, candies, and the like. 

It is reported in Jamaica that the Government have not hociired the necessary 
guarantees from the cane fanners to (nsnre the success of the proposed 10,000 ton sugar 
central in St. Thomas disttici. If this proves to be the case, then, it is possible the scheme 
may be postponed till the matter hss been further investigated and the commercial 
possibilities of the undertaking assured. 
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In a recent number of tbie Journal* a preliminary sketch was made of the 
scientific study of the sugar cane being carried out in Porto Rico, using as a text 
the Annual Report of the Insular Experiment Station for 1917-18. The larger 
part of this report was taken up by a dispassionate review of the work of the station 
from its inception until the middle of 1917. In discussing the range of studies 
thus presented it was pointed out that, while an amazing amount of time had been 
devoted to the study of the various insect pests found in the cane fields, the mycol- 
ogical work was disappointing, and that, although it was recognized that root 
disease and yellow stripe or mosaic disease were dominating the industry, no 
reference was made to work being done on either of these during the period covered 
by the annual report. Further, the agricultural investigations since the foundation 
of the station wore of a very scrappy nature, while the chemical work might be 
almost called negligible. In making these comments it was suggested that im¬ 
provement in the treatment of the land, admittedly inadequate, should receive 
more attention. The following quotation summarizes the point of view expressed 
by the writer : “Attention has of late years been drawn in various directions to 
the necessity of some general agricultural training in officers investigating plant 
pests and diseases. This would appear to be a truism when we recall that the 
neglected, half-starved plants in a garden in the tropics soon become the home of 
all the coccidae of the neighbourhood, just as the weaker members of the herd when 
turned out to pasture seem to collect all the ticks. Anything tending to lessen 
vitality or general health will naiurally cause a sugarcane plant to succumb moi*e 
readily to all tlie pests and diseases around it. Stress of weather, insufficient 
water or drainage, soil that is naturally poor or overcropped, lack of rotation or 
fallowing, insufficiency of humus and the consequent lessening of the numbers of 
useful bacteria, general lack of good tilth, and a hundred other factors of impor¬ 
tance in good cultivation, will readily occur to those versed in tropical agriculture 
as likely to nmder the plants unhealthy.” 

^inco this was written, a number of papers have come to hand showing that 
the mycological side is being actively prosecuted in Porto Rico, and it is with 
special apjiroval that we have recently read a paper by F. S. Eakle,‘^ in which he 
deals with the all-important “root disease” of the sugar cane. In his conclusions 
he boldly attacks the deficient methods of agricultural practice in the island, and 
points to them as probably the main reason for the prevalence of this disease. But 
there is another point in Earle’s paper of interest to the writer of this article. The 
current theory that root disease in t.ho sugar cane is due to the attacks of a mush¬ 
room, Marusmim sarchari, has never fully commended itself to him, although, 
not being a professioinil mycologist :iiid being otherwise ver}" fully employed, this 
dictum has been perforce accepted by him, at any rate for the West Indian variety 
of the disease. When visiting the West Indies in 1893, a plant was pointed out as 
being typical of an attack of root disease, and this plant was laboriously examined 
under the microscope in order fully to grasp the nature of the attack; sections 
were made through every part and especially the root system without finding a 
trace of hostile organism; the plant appeared to bo poorly grown and suffering 
from malnutrition, although there was no apparent cause for this; all its energies 
were taken up in the formation of an unnecessary number of small shoots and 
atM’ial roots, but there was not the smallest trace of any fungus hyphae in the living 

^ j J , 1920. p. 73. 

* F. S. Earle, Sugar Cane Root Disease. Journal of the Departnient of Agriculture of Porto 
Jiico, iv, I, Jan. 1920. 
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parts. A. dozen years later, in India, plants of a similar nature were not 
infrequently met with in the cane fields, and in one case a whole field was seen 
which presented all the appearance of a virulent attack of sereh: but when care¬ 
fully examined under the microscope the tissues showed no foreign eleireut, and 
the significant red marks in the vascular bundles taken to be characteristic of sereh 
were entirely absent. Exactly similar cases were afterwards met with in many 
other cultivated and wild plants in India, and the general conclusion arrived at 
was that these were suffering from some deficiency below ground rather than an 
attack by specific parasite. In one case the cause of the trouble was clearly trace¬ 
able to canes being too near a well of salt water used in irrigating them, in many 
others to their being planted in swampy pieces of land, and so on. It is then with 
special interest that the writer notes that Earle, as the result of his researches in 
Porto Bi(;o, discards completely Marasmius as the cause of root disease in that 
island, and puts the blame on a number of separate contributing factors which, by 
lowering the vitality of the plant, open the door to a host of facultative parasites, 
that is, such as cannot attack healthy, vigorously growing tissues, but soon invade 
those of weakly plants. It is true that in this study he has come across a true 
parasite of unusual character, but its full meaning in the complex has not yet been 
fully worked out, and he evidently gives great weight to the combined effect of the 
many saprophj’tes or feeble parasites which have been found in the various tissues 
involved. Since parasites of this nature can usually be rendered more* or loss 
harmless by improving the growth conditions of crops, Earle recommends (1) the 
introduction of resistant varieties, (2) better cultural methods and (3) proper 
selection and tieatment of seed cane. 

Diseases of a similar nature to, if not identical with, the one dealt with there 
are met with in the cane fields in every i>art of the tropics, and it would therefore 
appear desirable that Earle’s point of view should be widely known. The fol¬ 
lowing resume of this somewhat difficult and intricate paper is accordingly 
presented to the readers of the International Snyar Journal, 

So much attention has recently been devoted in Porto Kico to the mosaic 
disease of the canes, that the much more important root disease appears to have 
been rather overlooked. There is not a field in the island which is not affected 
by it and, but for its presence, there is no reason why 20-30 years’ ratoons should 
not be grown, as was done in the early days of the industry. The problem is at 
the present moment by far the most important, not only in the island but in all 
tropical sugar growing countries. Unfortunately it is a very complex one. 
Probably there is not a plant disease of equal importance about which so little is 
really known and about which such a mass of errors has crept into the literature. 

The symptoms are well known but difficult to describe, and form a regular 
sequence as the disease increases in intensity. The early stages are exactly like 
those of plants suffering from malnutrition, severe drought after heavy rains or 
insufficient drainage. If drought continues, the leaves tend to roll up in the 
middle of the day and, later on, the leaves die prematurely and, instead of falling 
normally, remain firmly fixed to the stem. The old sheaths become covered by a 
white matted mycelium which cements them to the cane; later, the margins and 
tips of the still living leaves become seared and brown and the general coloiu' of 
the plant becomes yellow. If at this stage rains come, some revival takes place 
but the plants never fully regain their normal vigour. 

A second phase is met with towards maturity. The terminal buds on the 
feebler stalks die and the soft growing tissues beneath them become rotten. 
This “ top rot” has often been commented upon but never adequately explained. 
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It differs from that met with in ** dead-hearts” or poorly grown overshadowed 
shoots of the bunch, and the author regards it as a direct stage in the complex of 
troubles embraced under the name of root disease. Soon after the top has rotted, 
black pustules of Meltmconium sacchari (rind disease) appear on the stalk, usually 
near the apex, but often further down wherever an injury or borer hole lays the 
tissues bare. 

I’inally, the ratoons of affected plants partially or completely fail to grow, 
unless taken up and replanted, a proceeding which the author states has become 
part of the routine practice on the cane fields in Porto Rico. As will be seen 
later, these various stages in developmetit are caused by a whole series of different 
organisms, with one exception saprophytes or feeble or facultative parasites. 

A brief resume of the chief papers on the subject of root disease in various 
countries is then given, and this adds greatly to the value and interest of the 
paper. 

Wakker, ifi Java (1895), was the first to assign a definite cause to this 
disease, in that he found a small mushroom on the trash at the base of diseased 
stalks, which he named Maraerniua aacchari and considered the cause of the trouble. 
Howard (1899-1902) paid considerable attention to the disease as it appeared in 
the West Indies, first identifying it as the same as that in Java and, later, finding 
the Marasmius and, after various experiments, being convinced that Wakker’s 
diagnosis was coirect. And in this he was followed and supported by Lkwton- 
Brain, Bancroi^, Tempany, Stockdale, and other scientific officers of the 
West Indian Agricultural Department. 

Cook and Horne, in Cuba (1904-8), found the white mycelium at the base 
of plants suffering from root disease, but assigned this to two other mushrooms of 
the same general class, and accordingly suggested that these were the cause of 
the disease, but without supplying any scientific evidence therefor. In 1909 
Horne found the Marasmius mycelium in its characteristic place on the sugar 
cane as well as on Johnson grass, Para grass, and Guinea grass. He appears to 
have then accepted it as the cause of the root disease in the canes, but again 
without any proper evidence. 

Lewton-Bhain identified the disease in Hawaii (1905), and in the following 
year found the Marasmius, or rather a form which Cobb named Maraamiua 
aacchari r«r. Hawaiiemia, But the latter observer published an elaborate illus¬ 
trated paper on another fungus, one of the stink-horns, the beautiful Ithyphallua 
coralloidea, and pointed to it as assuming the principal role in root disease : there 
was no proof offered and, from the harmless nature of fungi of this class, this 
paper is dismissed by Earle “as one of the curiosities of pathological literature.” 

Fulton (1908) described the root disease in Louisiana and ascribed it to a 
Marasmius, but to a different species which was named M. ylicatilia by Wakkbr. 

A considerable gap now occurs, as the next paper referred to is a joint one by 
Johnston and Stevenson on work in Porto Rico in 1917. And here we see a 
change in the point of view. They name a number of mushrooms, Himantia, 
Odontia, and Marasmius, which they found forming mycelia at the base of 
diseased canes, and point out that no proof really exists that Marasmius is the 
active cause of root disease. 

Lyon (1919) describes a totally different fungus in Hawaii, to which he 
attributes both the root disease of the sugar cane and the wilt disease of the pine¬ 
apple. This fungus he places among the Chytridiaceae, and its vegetative stage 
consists of numerous naked plasmodia in the soft parenchymatous cells of the 
roots, which it kills and thus opens the door to a number of secondary organisms. 
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This concludes the summary presented by Eable of papers dealing with 
root diseases. We are fortunately able to carry the list one step further, for in 
the same number of the journal that contains Earle's paper there are two short 
ones by Matz} on the same subject. In the first of these the results of a series of 
inooulations of cane roots by various fungi are described. Bhizoctonia, Tricho- 
derma and Pythium were found in the tissues of the young roots and pure cul¬ 
tures of these were made: to these were added pure cultures of Marusmius and 
Odontia, and young cane roots were infected with all of them. The result was, 
generally, “that while Bhizoctonia and Pythium gave positive results, Tricho- 
derma, Marasmius and Odontia did not affect the young roots.” 

In the second paper Matz de8cril)e8 a new vessel-plugging fungus also 
isolated from canes suffering from root disease, and from its character he con¬ 
siders it to be a Myxomycete of the nature of a Plasinodiophoru, well known as an 
active parasite. The results recorded in these two papers are referred to by Eakle, 
although they do not appear to have been published when he prepared his summary. 

The following are the main conclusions arrived at by Earle after summarizing 
the literature on root disease given above. He concludes that Marasmius is, at 
best, a very feeble parasite, and that the cane roots are destroyed in the first stage 
of root disease by Bhizoctonia and Pythium, long known as root parasites, 
especially in beds of seedlings the world over. In this destructive work these 
fungi are assisted, firstly by an enfeebled condition due probably to defective 
treatment of the cane plants, and secondly, by the Myxoinycetous fungus dis¬ 
covered by Matz, which Earle calls the “ bundle fungus.'^ In a note, the author 
draws attention to the fact that the action of Pythium in killing cane roots has 
been dealt with in papers which he had not seen when writing the above. In Java, 
years ago, Treub and Wakker wrote papers on the subject and, quite recently, 
Carpenter in Hawaii (1919) assigns the root disease of the cane, the pineapple 
wilt, and the root rots of taro, bananas and rice, to its action, thus corroborating 
Matz's results in Porto Bico. This destruction of the cane roots accounts for the 
early stages of root disease, and the result of their action is very similar to that 
brought about b)* the attacks of various insect pests underground. 

The top rot stage is more complex, in that the author considers that the newly 
discovered bundle fungus may be looked upon as the main cause, its action being 
hastened by the invasion of the enfeebled tissues at the apex by a whole set of 
bacteria and fungi, culminating in the destruction of the cane by Melanconiuvi 
sacchari. And it is interesting that all of these organisms, excepting the bundle 
fungus, are considered by the author to be saprophytic or merely facultative para¬ 
sites, and that he also includes iu this category Collett dr Uhnm faladniiHy hitherto 
regarded as a dangerous parasite causing the well known red rot of the stem, which 
has swept over the whole cane-growing world. At any rate, Earle states that 
this fungus appears to be less feared in Porto Bico than elsewhere. There is 
obviously a great field for accurate work on the fungus pests of the cane opened 
up by these papers in Porto Bico and those recently published in Hawaii. The 
failure to ratoon after root disease may seem to be a foregone conclusion, but it is 
^ very serious factor from the economic point of vi6w. 

In a second part of this stimulating paper the author deals with the relative 
resistance of root disease of different varieties now being tested in Porto Bico. 
His deductions were based on an inspection of the 171 kinds put down for a com¬ 
parative test as to liability to the mosaic disease. As many of these were seen to 

^J.Matz. “Investigations of root disease of sugar oane," and “A new vascular organism in 
sugar cane.” Journal of the Department of Agriculture of Porto Rico, iv, 1, Jaii. 1920. 
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be suffering, altboiigb comparatively free from mosaic, he suspected root disease; 
and made a summary of the percentages in which top rot (which he considers an 
integral part of root disease) was in evidence. Without concerning ourselves here 
with the validity of this method, we pass to the classiiicatiou of his i*esults. He 
divides the varieties into five groups, as follows:— 

(1) Practically iramune to root disease : Kavangire, P.O.J. 36, 106, and 234. 

(2) Highly resistant and with no top rot: B 4696 and three local Porto Kico seedlings. 

(3) Varieties showing good general conditions and with only 2-6 per cent, top rot: 
B3578, B6640, P.O.J. 228, Sealy seedling, Fortune seedling, and 9 local seedlings. 

(4) Kinds not available, having been cut for seed as the best grown for the purpose : 
probably therefore similar to classes (2) and (3): B 109, B 3859, I) 433, Cavongerie, and 
20 local seedlings. 

(6) The rest, with 15-100 per cent, top rot, were considered as likely to prove a total 
loss: only in classes (1) to (4) were the canes reported as likely to produce a commercial 
crop. 

As a result of this inspection Earle draws an “ impressive lesson ” from the 
characters of the members in class (1). and points out that they all have North 
Indian blood in them. One method of combating the disease is thus obviously to 
produce hybrids between North Indian canes and the better tropical ones, work 
that has been persistently f<illowed in the Coimbatore sugar station for the past 
eight years. He is justified in drawing attention, as has been done by the writer 
of this article (/.»S1920, p. 75) to the fact that Kavangire (Uba ?) and these 
hybrids cannot compete with the old kinds and good tropical canes generally in 
milling qualities. He urges the point that all of the fungi that have been met 
with in his study, excepting the bundle fungus, are unable to attack healthy 
plants, and he insists that, for these reasons, the chief lino of attack should rather 
he the improvement of agricultural methods, long known as the best weapon for 
fighting fungi of this character. The measures recommended are “the more 
abundant use of properly balanced fertilizers ; careful attention to drainage where 
needed as well as the avoidance of unnecessary ditching; most important of all 
ill Porto Ilico, sufficient cultivation with implements to keep the soil open and 
porous and to prevent crusting; the use of irrigation when soil and climate con¬ 
ditions demand it, and proper selection and handling of seed before planting.” 

The general point of view of the author with regard to this most serious of 
cane diseases the world over appears to be that the cultivation of the cane is very 
much neglected, that the soils are no longer as fertile as they were before the 
more recent intensive growing of sugar cane, and that the attention, at any rate 
in Poito Rico, should now be definitely directed to keeping the lands in good 
condition. Incidentally, he expresses the view that the so-called degeneration of 
such magnificent kinds as the Bourbon is rather a degeneration of tlie soil than 
that of the cune, and that this variety, suited naturally to rich open soils, has 
everywhere been pushed out by kinds which, although inferior in milling qualities, 
can bo grown on the hard, compacted soils of present-day sugar cane estates. 
This is a matter of serious consideiation, although doubtless the point of view will 
be challenged by planters who consider that their cultivation is all that the cane 
plant needs. C. A. B. 

• Mr. J. P. Fostkk has tried sprinkling: seed cane with warm water with such good 
results in hastening germination that the erection of a suitable apparatus far putting this 
principle into practice is being planned. As the result of the sprinkling, oano sprouts 
are out of the ground in 24 hours, instead of two or three davs ; and it is said that such 
canes are stronger, make a better stand, and mature two or three weeks earlier than cane 
not so treated. 
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The Origin of the Uba and Cavengerie Canes. 

B7 NOEL DEERR. 

The Uba. 

Duriug the past year a discussion concerned with the origin of the Uba cane 
has appeared in the pages of this journal, and to this discussion Dr. Barbbk, 
Mr. Alfred Watts, and the present writer have contributed. The matter was 
of sufficient interest to attract the attention of Mr. W. S. Herkiot, of Glasgow, 
who took up the matter with Mr. Daniel de Pass, lately of the Eeunion Estate 
in Natal. The first named has placed before the writer, with leave to use, the 
correspondence referred to. 

It appears then that the firm of de Pass imported canes from both India and 
Mauritius to Natal. A certain cane, believed by Mr. de Pass, Sen., to have come 
from India, was planted by him. The label attached to the packet was damaged 
and only the letters Uha were decipherable; at the time it was thought that these 
letters represented only a part of the name, whereas it is now almost certain that 
they formed the complete title. Knowing that at very nearly the same time canes 
from both Mauritius and India were obtained by the firm of de Pass, it is con¬ 
ceivable that the package stated by Mr. de Pass, Sen., to have come from India 
really arrived from Mauritius, and if this is so, the whole matter becomes clear 
and may be put in the following sequence. 

1. At an early time some unknown Portuguese mariner brought a cane from 
India to Brazil,'leaving spocimens at Angola; or perhaps this cane travelled back 
from Brazil to Angola. 

2. This cane received the name of Uha^ connected with the native Brazilian 
Vuha used as early as 16o() as a name for the sugar cane.^ 

3. In 1809 this cane, under the name Uba^ was exported to Mauritius 
from Brazil.* 

4. In 1882 the firm of de Pass imported the Uba cane as Uha from Mauritius 
to Natal, where arose the confusion associated with the unfamiliar name. 

5. The terra “ Japanese Cane ** associated with the Uba merely implies that 
at some time or other the cane travelled from India to Japan, and from Japan to 
other parts of the world. 

The Cavengerie. 

Among the widely extended varieties of canes of less importance occurs one 
of a red colour characterized by an olive green almost black stripe. The literature 
of the cane contains many references to this variety. I have illustrated it in 
“Cane Sugar” as Port Mackay, its most common name in Mauritius, where I 
found it also called Cavengerie, under which name Cowgill has recently given a 
detailed morphological analysis of the variety. This cane is also referred to as a 
Eibbon cane by Delteil, using the spelling Scavenjerie. 

The earliest reference to this cane that I can find occurs in the Sugar Cane for 
December, 1870 (p. 674), where, referring to importations from New Caledonia to 
Mauritius, occurs the name Kanangari; no description is given. Eecently I ob¬ 
tained access to Sagot and Eaours “ Manuel Pratique des Cultures Tropicales,”^ 
where is given a detailed list of New Caledonian canes transcribed from an Mss. 
of a M. Gresean, and dated 1884. 

A CJ, the statements of the writer, Dr. Barber, and of Mr. Ai.frbi) Watts in this .lourual, 
1918, 164, 406 ; 1930, 326 

* CJ. Dbbkr, / 1918, 164. » JjOC. Cit. 

4 This work is referred to in French textbooks os Kaours, but appears to be indexed in 
libraries under Sagot. 
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Under the title Kavarangri, and elsewhere Kavarangi, is described a cane:— 
Grosse canne rouge fonc6, laissant voir des reflets carmines, ayant souvent de 
grosses dimensions et depassant alors trois metres. Ne fleurit pas; tr^s racom- 
inadable par la qnantite de sucre qu’elle rende. Donne beaucoup de rejetons mais 
ue viens pas Ms grosse dans les terres trop leg^res. 

It was recently shown me by Dr. F. S. Earle that in Porto Rico, where this 
cane remains in fairly extensive cultivation under the name of Cafia Francesca, 
three sub-varieties connected by a cycle of sporting are known—the striped, the 
black, and the red ; and herein probably lies the confusion which has resulted in 
tho striped cane being called sometimes Cavengerie, the original description evi¬ 
dently relating to the self-coloured red sport. 

It is evi<lent, then, that this cane originated in New Caledonia, and travelled 
to Mauritius. Thence it was introduced to Porto Rico after tho epidemic there of 
1872 ; it reached Brazil (r/. this Journal, 1920, page 326) and unhappily became 
christened Louzier there, under which name it was sent to Argentina. It is also 
grown in Australia, a returned traveller telling mo that in some places there it had 
boon misnainod Cheribon. Where and how its name as Kavangire got trausterred 
to tho Uba I have been unable to find. 


The Java Canes in Tucuman. 

Some Large-Scale Results. 

By ARTHUR H. ROSENPELD 
Field Manager. Santa Ana Plantations Tucumdn. 

In previous articles in this journaP the author has discussed tho introduction 
of the Java canes into Tucuinau and their rapid replacement of the “native” 
canes (Cheribon striped and purjde) which had been exclusively cultivated for 
generations, to tho great benefit of the industry of the province just at a time 
when it was facing the most serious ciisis in its history, due to the ])ronounced 
dt'genoration and falling off iu yields of tho varieties then under cultivation. 

For those who have followed these articles and this remarkably lapid substi¬ 
tution of varieties which has resulted in the saving of an entire industry from 
total ruin, some comj>arative data fiom large-scale plantings of the three most 
successful Java varieties in Tucuman—the P.O. J. 36. 213, and 228—may be of 
interest. 

The accompanying table gives the comparative results obtained from stubble 
cane in the 1919 Santa Alia harvest from tw^enty-two large fields (those fields 
average about twenty-five acres each) of the P.O. J.36, thirteen of the P.O. J.213, 
and two of tho P. O. J. 228, tho complete chemical data being available for all of 
these fields, which represent some one thousand acres. Tliey may be taken as 
fairly accurately representing the comparative values all over the province to-dny, 
the P. O. J. 3t» having gradually come to occupy first place in the preferences of 
tho planters, although a much larger proportional area of the P. O. J. 213 was at 
first laid down, while tho P. O. J. 228, aside from being a late maturer, is now gene¬ 
rally recognized as being a much more delicate cane in every sense than its sister 

1 “The Most Promising Varieties of Cane under Trial at the Tucninan Experiment 
Station” XVI, 1914, pp. “Wliat the Tneunnln Experiment Station lias doin'i or tlie 

Argentine Sueur Irulustiy ” XXI, 1919, pp. 488-49.1. ‘'Some Notes on tlie Tucumln Sugar 
Industry.” XXI, 1919, pp. O 06 - 0 u 8 . 

681 


46 



The International Susar Journal. 


yarieties and, hence, on the average giving much lighter yields. It has the 
advantage of being a very quick germinater and erect grower, thus permitting 
reduced width of middles and more rows to the acre ; and it does not have the 
defect of falling so characteristic of the P. 0. J. 213—the greatest defect of this 
latter variety. 

I.— Java, 36—P.O.J. 


Field. 

1 

Metric tons 
per hectare. 
.. 77*90 


Brix. 

16-7 


Sucrose. 
12*94 . 

Manufacturing Kilos Sugar 
Purity. Value. per hectare. 

76-6 .. 9-90 .. 5-398 

2 


35-40 


16-8 


13-61 . 

81-0 . 

11-02 

. 2*731 

3 


45-45 


16-5 


11*26 . 

72-6 . 

8-16 

2*696 

4 


65-15 


16-3 


12-76 . 

78-2 . 

9-98 

. 3-853 

6 


64-30 


14-4 


10-97 . 

76*1 . 

8-35 

. 3-173 

6 


62*40 


16-0 


12-62 . 

78-9 . 

9-96 

. 3-C56 

7 


68-25 


14-0 


9-.50 . 

67-7 . 

6-43 

. 3*072 

8 


60-20 


12-9 


10-94 . 

84*8 . 

9*28 

. 3*841 

9 


60-20 


13-2 


9-14 . 

69*2 . 

6*32 

. 2*616 

10 


46-56 


13*6 


9*20 . 

67*6 . 

6-22 

2-027 

11 


59*25 


15-2 


11*78 . 

77*6 . 

9*13 

. 3-787 

12 


67*65 


13-6 


8*88 . 

65-7 . 

5-95 

. 2 397 

13 


62-95 


14*6 


10-26 . 

70-8 . 

7*26 

. 2*691 

14 


43-75 


16-7 


12-86 . 

77*0 . 

9-90 

3-039 

15 


60-25 


16-5 


12-74 . 

77*2 . 

9-84 

. 4*150 

16 


68-45 


18 6 


13*26 . 

71*2 . 

9*44 

. 3-862 

17 


63-65 


17*2 


14-16 . 

82-2 . 

11-63 

. 6-182 

18 


62-20 


13*8 


9-20 . 

66*5 . 

6-12 

, 2-236 

19 


67*35 


16*2 


11*27 . 

69*5 . 

7*83 

. 3-143 

20 


76-20 


14*2 


8-63 . 

60*7 . 

6*24 

. 2-758 

21 


73-10 


16-1 


12-18 . 

76-6 . 

9-21 

. 4-713 

22 


71*80 


16-1 


12-56 . 

77*9 . 

9-78 

. 4-916 

Average 


68*24 


16-4 


11-39 . 

73*8 . 

8 60 

. ' 3-447 

1 


39-86 


II.- 

14-4 

-Java, 213—P.O.J. 

11-66 .. 80-1 . 

9*26 

2-683 

2 


71*96 


16-3 


13*69 . 

83-9 . 

11-49 

. 6-787 

3 


61-80 


15-2 


11-83 . 

77-6 . 

9-18 

. 3-329 

4 


64-60 


16-1 


12-20 . 

75-7 . 

9-24 

. 3-626 

6 


64*15 


16*6 


13-05 . 

78 6 . 

10-26 

. 3-889 

6 


38-00 


12-9 


8-71 . 

67-8 . 

6-91 

. 1*672 

7 


51-40 


13-5 


S-38 . 

69*3 . 

6*61 

. 2-342 

8 


59*85 


13-8 


9-22 

66-5 . 

6-13 

. 2-668 

9 


66-55 


16-0 


11-44 . 

71-6 . 

8-18 

. 3-181 

10 


68-85 


16-3 


12-45 . 

76 3 . 

9-60 

3-916 

11 


65*45 


14-2 


10-82 . 

76-1 . 

8-23 

3-194 

12 


62*35 


16*5 


12-38 , 

79-9 . 

9-89 

. 4-316 

13 


44*25 


16-9 


12-76 . 

80-4 . 

20-25 

. 3-176 

Average 


63-70 


16*1 


11-48 . 

iryl . 

8*77 

. 3-337 

1 


40-75 


III.- 

14-5 

-Java, 228— 

10*10 . 

P.O.J. 

09-8 . 

. 7*05 

.. 2*011 

2 

.. 

28*05 

• • 

14-4 


10*08 . 

70-0 . 

. 7*01 

1-37C 

Average 

,, 

34*38 


14*5 


10-09 . 

69-9 . 

. 7*03 

1-C94 
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The P. 0. J. 36 is also a rather quickly germinating variety and has a very 
upright character of development, though in neither case are these characteristics 
so pronounced as in the case of the P. 0. J. 228. In average richness of juice it 
is probably slightly inferior to the P. O. J. 213, although under normally favour¬ 
able conditions it can generally be counted on to oifset this defect by giving around 
10 per cent, better agricultural yield. 

Under favourable conditions of any sort, however, neither of the two other 
varieties can compare with the P. O. J. 213 as an all-round cane, and for this 
reason the Argentine planters will always do well to maintain at least one-half of 
their plantations in this variety. Under severe drought conditions it is a very 
slow germinater, but, even under the most extreme of such conditions, it will not 
dry out and perish eutirel}" as the P. O. J. 36 or 228, and, with the first rains, is 
up and away as no other cane that the author has ever observed. The effects of 
late cutting on the succeeding crop of this variety are also far less noticeable than 
with the other two varieties under discussion, whereas its recovery after hail, as 
the author has this year had occasion to note, is little short of marvellous. 

On 17th December, 1919, about one-third of the plantations on the Santa 
Ana estate, which were then almost ready for the lay-by, were practically swept 
away by a hailstorm such as the writer hopes never again to have the misfortune 
to witness. The hail lasted exactl}' twenty-two and a half minutes in the centre 
of the storm and was accompanied by a sixty-mile wind—a veritable tornado—the 
hailstones coming along almost horizontally and with such force as to leave all 
brick and concrete walls with southern exposure as pitted as if they had been 
fired into with machine guns. After the piled up hailstones melted, which was 
not for six or seven hours in the open fields although the, maximum temperature 
that day was 10,)*^ F. in the ahade^ not a cane plant could be seen standing erect, 
and two or three days afterwards the entire zone which had been scourged by the 
hail looked exactly as if a prairie fire had swept over it, leaving not a vestige of 
green in its wake. Nevertheless, with only four months growth, the P. O. J. 213 
in this zone re-erected itself as if nothing had happened and has in this crop 
given us an average yield of about fifteen tons of cane per hectare, whereas the 
P. O. J. 36 in the same zone has not produced more than 50 per cent, of that 
quantity. Of course this is an extreme case which is not likely soon to be 
repeated; but all of these points should carefully be borne in mind by the planter 
who is selecting the basis for his future plantations. 

The P. O. J. 36 is a thicker, handsomer cairn than the P. O. J. 213, and 
cheaper and quicker to cut and strip, as the leuf-sheaths adhere much less 
tenaciously than in the P. O. J, 213, In the writer’s opinion the Argentine planters 
should so plan their fields as to be able to employ the P. O. J. 213 for very early 
and very late harvesting and the P. O. J, 36 in the middle months. 

Indications in the United States point to the probability that the domestic consump¬ 
tion for the year 1920 will very little if at all exceed four million tons, or roughly 360,000 
tons less than in 1919, and some 700,000 tons less than was expected earlier in the year. 
It is this big deficiency in the TJ.8. domestic demand that has bad so much to do with 
breaking the ring of high prices that reigned supreme during the summer. 

The annual report of the Cuba ('aiie JSugnr Corporation gives figures of the increased 
cost of producing sugar in Cuba. The manufacturing cost, excluding the cost of cane hut 
including the cost of placing on hoaid steamers at the ports, came to 1-94 cents per Ih , 
while the total cost including the cane amounted to 8-623 cents per lb. In the past five 
years the manufacturing costs have more than doubled. A lower production cost is, how¬ 
ever, foreshadowed for the coining season in the expectation that labour will he clieaper. 
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Millets for Fodder on Sugar Estates. 

By C- A. BABBBB. Sc.I>.. F.L.S. 


IT. The Lesser Millets. 

After the remarks on millets in general in the two preceding papers (/.8.J., 
1920, pp. 493 and 613), and the somewhat full treatment of the groat millet, 
Sorghum, as a type, it would entail a good deal of repetition to write at all fully 
about the smaller species which make up the class. In the following, the three 
chief ones have been selected for a more complete study, and it may be assumed 
that the rest, gradually tailing off into wild grasses only used as food in times of 
famine but often planted as fodder for cattle, may merely be recorded, {Ih. j). 494) 
although it is impossible to give such a list in full. Taking the whole series, from 
the great millet to the wild grasses, there is a regular diminution in the amount 
of care that they require in cultivation, this being of course coupled with a like 
decrease in the value and quantity of the crop, both in grain and fodder obtained. 
There is thus a wide field for selection, according to the purpose held in view by 
planters inclined to give them a trial, and the character of the laud to be planted 
with them. Some details have already been given (7.S.f/., 1920, p. 494) of 
Pennisetam typhoidenm, Setaria ita/ica^ and Efensnte voraniuu^ and photographs of 
plants dissected by the author to show the range of the rooting system are given 
here of the two latter and two of the smaller millets, J\nt{v(nu 'tuiliucnrm and 1\ 
frameutaceim, to serve as typos for the remainder. The double lines in these 
photographs indicate the tipper limits of soil and subsoil, and the roots are spread 
out in the }) 08 ition in which they were found in the dissections. A few more notes 
will now be added regarding the first three of these millets, easily the most 
important from the crop point of view. 

Bulrush millet, Pennisetnm typhoideuvi, —This plant stands in somosort half¬ 
way between Sorghum and the lesser millets. It resembles Sorghum in certain 
respects. It has erect solid stems of .some thickness and n'aches a height of five 
to six ft. : at the base atu-ial roots are met with which act, as in Sorghum, as 
supports for the plant, foi it must be remembered that all of the millets are 
shallow-rooted and the taller ones are liable to bo overturned by sudden gusts of 
wind : bulrush millet furthermore favours the lightest of soils. Like Sorghum it 
is proterogyuous, the female flowers in each sjuke being receptive before the 
pollen is scattered : aiid thus this crop is wind pollinated and is liable to injury 
by rain showers at the time of flowering, indeed more so than in Sorghum. 
Heavy rain showers are specially harmful to bulrush millet at all times, 
whether by drowning the young seedlings, turning the leaves yellow when in 
active growth, in the flowering season, or by causing the grains to sprout and 
spoil in the head at maturity. But it differs from Sorghum in the form of the ear 
which, as a long, smooth cylinder, bears a close resemblence to that of the bulrush, 
after which it is usually named : it tillers much more freely, so that a number of 
ears are borne on the same stool, and the leaves are much narrower. 

The plant is a typical catch crop, matures very quickly and requires con¬ 
siderably less manure, a lighter soil and less cultivation than Sorghum. It is 
widely distributed over eastern Asia and the African continent, from India to 
China and Japan, and from Tripoli, where as “ShessiTb’* it is recommended as a 
valuable inigated fodder crop, and Egypt, where it is grown for its grain, to the 
Transvaal, which has an excellent variety, excelling those of India in vigour, 
rapidity of growth, length of spike and size of grain. In India there are many 
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varieties, differing in quality and quantity of straw to grain, character of grain 
and the ease of clearing it from the husk, size of spike, etc., and in one part the 
ear is provided with long awns or bristles which protect it from the inroads of 
birds, the chief enemy of the crop. While the smaller birds perch on the ear and 
go through the hidden stores of grain methodically, the larger ones, such as the 
parrots which sometimes descend in immense numbers on the fields, cut the ears 
right off and fly to some tree where they pull out half the grain and waste the 
rest. 

The straw is not usually liked by cattle, although it does not appear to be 
deficient in feeding value. The grain is nutritious and heating, so that it is said 
to be a favourite in North India in the cohler part of the year. In whole tracts 
it is the main cereal of consumption and there are some lo,()()(),00() acres of it in 
India, where alone the returns are available. The seed rate varies from 3 
to 10 lbs. per acre according to the character of the soil, but when, as is often the 
case, it is sown as a mixed crop (for instance with ground nut, an excellent com¬ 
bination) a good deal less is required. The yield varies enormously according to 
conditions : an average crop will be 300 lbs. to the acre, but as much as 1000 lbs. 
mey be obtained under favourable conditions as a dry land crop and double that 
quantity when irrigated. 

Italian millet, Seturia iUdka .—This is a very gracidul millet, as can be 
seen from the picture. According to some authorities it is the most important 
millet cultivated, but one doubts whether the dominating character of Sorghum 
has been realized by these, (^iltivation of Set aria is known to be very ancient, 
as it is one of the sacred crops of the Chinese, recorded as planted with much 
eereinonj^ by the Kmporor and his courtiers nearly 3000 years 11.C. It is impos¬ 
sible to assign a native country to so old a cultivated plant, but it has been found 
ill the Swiss lake dwellings, show'iug that it bad a wide distribution in piobistoric 
times. At present its greatest development appears to be in China, Japan and 
India, but it is world wide in its distribution, being U8f?d chiefly as grain in the 
three countries mentioned above and more us a fodder in Europe, Canada, the 
United States and South Africa, wdiero it is known as “ Boer manna.” 

In Madras there are about 2,000,000 acres, and it is often planted in alternate 
rows with cotton and r>ther noii-coreal crops. The seed rate is given as 5 to 6 lbs. 
jau’ acre if irrigated, half of that quantity if on dry land and of course still less if 
grown as a mixed croj). The yield as a ilry land crop reaches 600 lbs. of grain per 
acre, and if inigated 1000 lbs., with 1000 to 2000 lbs. of straw. There are, as in 
bulrush millet, many varieties, chiefly in the amount of branching and thickness 
of its rope-like, nodding oars and in the size and colour of its grain. As in other 
millets it is eaten as unleavened cakes or porridge. 

Ragi, EUnsine coraatna. —This millet forms a class bj''itself, and has many 
characteristic wild relatives: it always strikes one us a wonder therefore that it 
has such valuable properties. As the Indian flora contains a number of these 
wild relatives it is usually considered to be indigenous to that country. It is a 
moderately tall, tufted grass, with the ear divided into a number of radiating 
branches, after the manner of a bird’s foot. It is cultivated as a cereal over India 
and Japan and parts of Africa, but there is not much literature available on the 
subject. It is largely grown in India, in the south as an important irrigated 
crop, but elsewhere rainfed, both in the plains and on the hills at the onset of the 
monsoon. Its cultivation in South India is very carefully attended to, the seed¬ 
lings being raised in special, well treated nurseries and then transplanted to laud 
constantly kept moist, in these respects resembling paddy. About 2 lbs. of seed 


685 



The International Sugar Journal. 


will plant up an acre of land: this may seem a very small quantity, but it is very 
productive and the seeds are very small, there being 157,600 to the lb. The yield 
is 2000-3000 lbs. per acre with up to 8000 lbs. of straw. As a wet crop it is 
invariably planted pure, but on dry land it is often mixed with pulses, oilseeds 
and other crops. There are several varieties, two main groups being distinguished 
by having the radiating branches of the ear spread out or closed in, after the 
manner of the human hand : in the form figured the ear is open. It is a very 
hardy crop and will grow where scarcely any other can be planted: the wet land 
forms are noted as specially resistant to alkali and salt, and ragi is often grown 
as a first crop on reclaimed land before it becomes fit for paddy. 

Harvesting is difficult because of its habit of branching high up and thus 
bearing ears of different ages ; the sickle is used or the ears are merely taken off 
by hand, and there have to be several reapings. It is supposed to be the most 
prolific of the grain class, and a record has been made of a single seed which gave 
rise to 56 upright stalks with 8100 grains. About 25,000,000 cwts. are computed 
to be consumed every year in India alone. The porridge made from it is not 
unpalatable, especially when mixed with coconut milk, as the writer can testify, 
having frequently used it as a welcome change from oatmeal in the hot weather. 
It is specially valued by all engaged in heavy manual toil and is the general 
regimen in jails, as it is a very strengthening food. On one occasion, when the 
writer’s supply of American flour gave out far from the sources of 8 nppl 5 % he 
was compelled for a couple of weeks to feed on ragi porridge and cakes, and he 
noted that he was able to do the most surprising marches without excessive 
fatigue, llagi straw, which is fed half green, is considered a very good fodder. 

The following analyses of the grain and straw of millets, paddy, and wheat, 
which have been taken out of a useful little Madras publication, 11. C. Wood, 
“ Notebook of Agricultural Facts and Figures,” may be of interest to readers. 
The writer is indebted to the same publication for most of the figures of seed rate 


and yields. 

Watkh. 

Protkid. 

Qrai 

On. OR 
Fat. 

u, 

Carho- 

11 y ORATE. 

Crude 

Fin UK 

Asii. 

XUTKITITE 
RATIO i 

Sorghum.... 

10*71 

. 9*71 .. 

3*69 .. 

72*38 .. 

1*64 .. 

2*05 .. 

1 

: 8*3 

hagi . 

11*29 

. 9*44 .. 

4*93 .. 

60*13 . 

6*66 .. 

7*66 .. 

1 

: 7*6 

Varagu^ .... 

8 S4 

. 8*04 .. 

4*67 .. 

6.6 20 .. 

7*39 .. 

6*95 .. 

1 

: 9*6 

Kambu* .... 

8*77 

. 9*62 .. 

6*33 .. 

73*62 .. 

0*78 .. 

2*08 .. 

1 

: 9*0 

Paddy . 

12*56 

. 6*36 .. 

2*14 .. 

66*29 .. 

7*84 .. 

6*83 .. 

1 

: 11*0 

Wheat. 

13*33 

. 9*74 .. 

1*76 .. 

70*18 .. 

2*10 .. 

2*98 .. 

1 

: 7*7 

Sorghum ... 

8*70 

. 2*10 .. 

Straw. 

1-60 .. 39*67 .. 

39*77 .. 

8*24 .. 



llagi . 

14*16 

. 1*94 .. 

0*62 .. 

49*11 .. 

28*93 .. 

5*24 .. 


— 

Varagu .... 

8*71 

. 1*97 .. 

2*61 .. 

47*92 .. 

28*84 .. 

10*06 .. 

1 

; 26*8 

Kambu .... 

7*07 

. 1*94 .. 

1*33 .. 

43*99 

37*63 .. 

8*04 .. 

1 

: 23*5 

Paddy . 

11*04 

. 2*70 .. 

1*02 .. 

40*84 .. 

29*23 .. 

16*17 .. 


— 

Wheat. 

8*71 

. 3*01 .. 

0*98 .. 

37*93 

35*69 .. 

13*93 .. 

1 

: 13*0 


Dr. Nicholas Kopelofp, who has recently contributed several interesting papers on 
the deterioration of sugar, has resigned his position on the staff of the Louisiana Sugar 
Experiment Station to acc^t the appointment of associate in bacteriology at the 
Psychiatric Institute of the New York State Hospitals. 


1 Proportion of nitrogenous to non-iiitrogenous constituents of the food 
* Pmpalum eeroblculatiim. * Pennlaetum typholdnm. 
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Notes on the Lincoln Tractor Trials, 1920t' 

By THOMPSON GLOSS. B. J. OWSN. B.Sc. (SngJ. and 
H. G. BICHAHDSON. M.A.. B.So. 

The recent trials of farm tractors at Lincoln were organized by the Eoyal 
Agricultural Society of England in conjunction with the Society of Motor Manu¬ 
facturers and Traders, who were responsible for the highly successful trials of last 
year.® The trial ground was in close proximity to that chosen in 1919, and pre¬ 
sented very similar features. The chief difference between the two trials was the 
method adopted by the Eoyal Agricultural Society of placing machines in a definite 
order of merit and awarding gold and bronze medals. In certain classes where 
the competitors numbered only three (some reduced to a single tractor), two and 
one, this method had an air of unreality, and the competition was in effect restricted 
to classes 1, 2 and 7. 

Entries were accepted under seven classes, which are set out below. It will 
be observed that there were three classes for internal-combustion tractors, one for 
steam tractors, one for “self-propelled ploughs,** and two for cable sets; the 
last-named, it will be recalled, did not figure in the 1919 trials. 

C/rtM 2.—Internal Combustion Direct Traction, not exceeding 24 H.P., suitable for 
ploughing two furrows 10 inches wide by 6 inches deep. 

ChiM S —Internal (^ombiistion Direct Traction, not exceeding 30 H.P., suitable for 
ploughing three furrows 10 inches wide by 6 inches deep. 

ClaB» S .—Internal Combustion Direct Tractor, over 30 H.P., suitable for ploughing 
four furrows 10 inches wide by 8 inches deep. 

Class 4 . —Direct Traction Steam Engine, suitable for ploughing four furrows 10 inches 
wide by 8 inches deep. Engines to comply with Light lioad Locomotive Acts. 

Class 5 .—Internal Combustion Double Engine Set, with wire rope haulage for 
ploughing three or four furrows 10 inches wide by 8 inches deep. Engines to comply 
with Light Road Locomotive Acts. 

Class (?. —Double Steam Engine Set, with wire rope haulage for ploughing three or 
four furrows 10 inches wide by 8 inches deep. Engines to comply with Light Road Loco¬ 
motive Acts. 

Class 7. - Self-propelled plough for ploughing not more than four furrows of not more 
than 10 inches wide by not more than 8 inches deep. 

Design .—Among the machines competing in the various classes there was 
striking uniformity in design and construction, although it is possible to divide 
the whole of classes 1, 2, 3 and 7 into two main typos:— 

(a) Those in which the whole of the machinery is built up in one block of 
casting, i.e., there is no frame ; 

{h) Those in which there are separate units on a frame. 

Broadly speaking, very little difference was observed between the machines which 
competed this year and last year. It would seem as if for the time being the 
manufacturers regard design as having reached finality, and are content with 
minor improvements. In this connexion it may bo remarked that manufacturers 
and designers have naturally been strongly infiuenced by the example of horse 
ploughing, and have regarded the tractor as a substitute for the horse. This, and 
the fact that the motor car and tractor industries are closely linked, may have led 
to the neglect of the possibilities of the conversion of power into rotary motion ; 
the problem is engaging the attention of French manufacturers and will require 

’ Taken, slightly abridged, from the Journal of the Ministry of Agriculture, XXVII., No. 8, 714-724* 

* See LS.J., 1919, 638. 
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close investigation in this country. ^ It is one, howevei*| ;n which the question of 
the act of cultivation cannot be separated from the question of the tractor, a point 
to which reference is made later. 

Weight in relation to horae-jtower ,—In the more recent designs of tractor there 
has been a tendency to reduce weight per horse-power, and it was worth noting 
that the Fordson Tractor—the lightest of all—is only 1 cwt. per horse-power, as 
compared with 3 and 4 cwt. per horse-power in the case of heavier machines. It 
is evident, however, that the whole question of weight in relation to horse-power 
is at present little understood. Weight per horse-power should be, and undoubt¬ 
edly will bo, universally regarded as a necessary elemeiit in the selection of a 
machine for any particular class of work, and though this factor is already 
ascertainable and will presumably be indicated in the report to be issued on the 
trials, farmers in general have no idea of what it means in actual practice or its 
relation to their problems. 

Oaterjnllar^track muchinv'i ,—Another problem is that of the relative efficiency 
of wheels and caterpillar track. No definite opinion can be stated until a very 
protracted test is made under more var 3 ung conditions than those which jirevailed 
this year. The caterpillar type is intended to avoid undue weight on the land. 
The goneral features of the design are too familiar to need description. The 
principle is to reduce the insistent weight on each square inch of the land on 
which the creeper stands, and also to present a verj’ large area for gripping or 
adhering to the ground. Eesults so far have demonstrated the superiority of the 
caterpillar tractor over the wheel tractor on wot soils, where the track machine, 
with its low intensity of pressure upon the soil, shows itself to greater advantage 
than on a dry light soil. The wheeled machines jiracticall}'' group themHelves in 
efficiency more or less in proportion to the weight per square inch carried, on the 
contact with the ground. It was clearly demonstrated in last year’s trials tliat 
heavy weight is not necessary to provide tractive effort, and that, with efficient 
forms of grip, light machines are successful. 

Many designs of caterpillar track exist, and a discussion on the merits and 
demerits of each would require a very lengthjr statement. There is, however, 
considerable room for improvement in the chain track itself, as w'ell as in its sup¬ 
ports and anti-friction devices. The variation in resistance to haulage and to 
work is as great as exists between one system and another, not merely in static 
resistance to starting but to d 3 uiainic resistance to haulage. There is ample scope 
here for investigation and comparative tests at the hands of any research association 
or institute that may be established in connexion with agricultural machineiy. 

Adhesion, —Adhesion depends for its effectiveness on three conditions: (1) 
the amount of wheel or track in contact with the ground ; (2) the kind of gripping 
devices attached to the wheels or track; and (3) the weight of the machine. The 
second point, to which attention was drawn last 3 ^ear, e 8 peciall 3 ^ needs further 
investigation. Various methods are now employed to obtain the adhesion necijs- 
sary. They fall into three classes:— 

(1) Angle iron at an acute angle on the rim of the wheels ; 

(2) Projecting angle iron at an acute angle to the wheels ; 

(3) Variously shaped spuds or spikes. 

Each class employed at the trials seemed to do its work fairly efficiently, but 
sufficient data are not at present obtainable for comparison. There is undoubtedly 
considerable variation both in the adhering power of and the resistance exerted by 
the different devices, and a searching test should be carried out to ascertain the 
effectiveness of each type. 
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Tractor wheels in furrow ,—While it may be doubted whether it is in every 
way desirable to have one of the tractor wheels running in the furrow, it was 
observed that when this is the case the tractor is more or less self-steering, and 
allows the operator to direct more attention to the plough. The furrow wheels, 
however, should be of such a width as not to necessitate the making of too wide 
a furrow. 

New improvements and new machines ,—It is not necessary to give a detailed 
description of the machines which took part in the trials, particularly since the 
great majority were competing last year.' It may bo remarked generally that a 
good deal of attention has evidently been given to points of detail with a view to 
ease in handling and saving of wear-and-tear. 

With one or two exceptions all machines included brakes, and attention has 
been paid to springing. There were very few exposed gear drives, and in most 
instances vital parts were fully enclosed, although with due regard to the need 
for accessibility. In most machines provision had been made for alteration of 
drawbar connexion in a horizontal direction, but all had not been provided with 
easy adjustment in a vertical direction, and those not so provided suffered in 
consequence. 

Another point to which some manufacturers had paid attention was the appli¬ 
cation of a spring appliance for minimising the strain on the machine when the 
plough struck an earth-fast stone. A release device might have been iticoiporated 
with this appliance, to detach completely the plough under the strain of a heavy 
shock. Such an appliance should, however, be an integral part of the tractor, 
and not merely a casual device inserted in the drawbar connexion. 

Many machines were obviously too complicated for the ordinary farm hand, 
and the advice given last year, by a well-known farmer, that tractors should be 
made simple to suit the simple folk in the country, may well be repeated. A 
remarkable feature possessed by a self-contained machine may bo mentioned : it 
had an electric outfit of a complicated design, which would necessitate handling 
by an expert mechanic, and the ordinary farm hand would be helpless at the 
slightest mi.shap. 

Cortain of the machines competing for the first time call for a few words of 
comment. In this connexion it may be remarked that a w^ell-known name is no 
evidence that a machine is designed on the same lines as a namesake of earlier 
years; a complete change of design has been adopted in several instances where 
the old name has been retained. 

In Class 1 the new machines were the British Wallis, the new Saunderson, the 
Case, and the Samson—two British and two American. 

The British Wallis is a modified and considerably improved pattern of the old 
three-wheeled American Wallis. The most obvious alteration has been the addi¬ 
tion of another wheel, making it a four-wheeler, but there are many other detailed 
modifications, which add to its usefulness. The other British machine, the Saun- 
dersou, is, as regards the general principles of its design, a replica on a smaller 
scale of the standard model “0” tractor of the Saunderson Company. It has the 
same two-cylinder vertical engine and arrangement of clutch, gear-box and final 
drive. 

The Case comes from a well-known American firm, and the machine is very 
original in detail design from front to rear. One-piece cast frames have been 
used previously, but never on the style of this machine, in which an extremely 

^ For details, see Offioial Report of the 1919 Trials at Lincoln, of which a review appeared in 
this journal last June {l.S.J, 1990, 343). 
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strong oast-iron member runs from front to rear, carrying on its front end the 
radiator; the engine is disposed midway across the frame which, at the rear, 
serves also to support a gear box and axle case. The Sylphon thermostat is a 
useful feature of the Case. It is a device, controlled directly by the heat of the 
engine and cooling water, which operates to bring the engine itself, when starting 
from cold, rapidly to the temperature at which it will best vaporize fuel, and 
maintain it at that temperature throughout the whole period of its working. This 
effect is attained by means of a valve, which is opened or closed ns the temperature 
of the cooling water rises and falls, and which, when closed, throttles the circu¬ 
lating water pipe between engine and radiator, and thus controls the amount of 
cooling water which passes to the engine. 

The other new American machine in Class 1, the Samson, resembles exter¬ 
nally the Fordson. An interesting feature in this machine is the lubricating 
aiTangement. There are only a couple of holes through which oil need be poured 
occasionally ; no other attention of that kind is necessary. The Samson is of the 
type of machine in which the engine and transmission case are bolted together to 
form one complete unit which acts as the frame of the chassis. 

In Class 2 there were twenty-one machines, and of these no fewer than eight 
were making their first appearance in trials in this country. Of the eight, three 
were of British manufacture, one was Cauadiait, and the remaining four were 
American. 

The British machines were the British Wallis, the Peterborough and the Pick. 
The first has already been referred to in Class 1. The Peterborough is designed 
and constructed on excellent lines. The Pick resembles, in general design, the 
Austin and Fordson types. The most noticeable feature is tlie overlapping strakes 
which are embodied in the back wheel construction. This arrangement is cast 
solid with the main body of the wheel. So designed, the wheel, even on sticky 
soil, remained unchoked. 

The Canadian machine, the Chase, has several interesting features. It is 
three-wheeled, without the disadvantages usual in that class of machine: it is 
easily manoonvred on the headlands by eliminating the differential gear and 
putting the drive on the two rear wheels under the control of the operator, who 
can, therefore, when turning the headlands, declutch the inside wheel and drive 
only on the outer. 

Among the American machines, the Case is a larger edition of the model 
entered in Class 1. The Hart Parr is entirely new. The principal point of interest 
is in the engine, which is a two-cylinder, slow-running horizontal unit, trans¬ 
mitting through a clutch and series of plain spur wheels to the differential on the 
rear axle. The frame of this machine is also, in the main, a casting made ex¬ 
tremely strong with the object of eliminating any risk of distortion. 

The Twin City, another new machine, is an American product with an unusual 
feature in the engine; it has four valves to each cylinder, two for induction and 
two for exhaust. In designing the frame the manufacturers have made an interest¬ 
ing departure; the frame serves as a casing for the transmission gear, but does not 
actually form a part of the engine, which is suspended within it. 

The Parrett tractor attracted considerable attention, mainly on account of its 
somewhat unusual appearance, caused by the large diameter and the wide spread 
of its wheels. This construction has a decided advantage at the headlands, since 
it considerably facilitates the turning operation. 

Performance ,—A detailed review of the trials must necessarily await the report 
of the Judges, but the present opportunity may be taken to give the impressions 
that were received in watching the machines at work. 
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The ploughing tests were easily performed on the light land by all classes of 
machines. Every machine appeared to complete its work in practically the same 
time, and the result approached a fairly high standard. In the case of the 
ploughing on heavy land the large number of competitors did not permit of each 
class working the same field. The competing tractors were put to work in three 
fields, and there was a considerable difference between them in the strength of the 
soil. The light machines in Class 1 found the work difficult, and, in fact, failed 
to plough at the required depth. The water in their radiators appeared to be con¬ 
stantly at boiling point, and often the draught registered per furrow in this land 
was as heavy as 900 lbs., sometimes reaching 1000 lbs. The machines were 
incapable of pulling a constant load of over 600 lbs. per furrow with three furrows. 
Undue strain was evident upon the machines, and the representatives in this class 
certainly took a serious risk in attempting this heavy task. The performance of 
other classes in the ploughing competition calls for no special comment. 

A hauling test was conducted on a hilly road of good surface with a fairly 
sharp gradient. Many failures occurred, due invariably to the wheels slipping, 
and not to lack of power. Many of the machines were not equipped for such a 
test, and ran on smooth wheels, sometimes failing on a gradient of 1 in 9*8. 
Machines equipped with wood blocks and rubber treads found no difficulty in 
ascending the hill. Various other tests were made to show the efficiency of the 
machines under all conditions. 

Se/f-coniiiined rnnchiuea ,—It was observed that these machines were regarded 
very favourably by many attending the trials. The extreme facility with which 
they can be steered and handled makes them suitable for short headlands and 
small fields. Last year the report of the judges showed a very high fuel con¬ 
sumption, which was disappointing, and it is to be booed that an improvement 
will be indicated in the forthcoming report. 

Cable eeU .—Comment has been reserved on the cable sets, which provided a 
now feature for this year’s trials. The steam set does not require special descrip¬ 
tion, but the two internal combustion sets, one manufactured by Messrs. Fowler, 
and the other by Messrs. McLaren, deserve notice. The former is a powerful 
machine, each unit being a 60 H.P. petrol engine of conventional type, mounted 
in the usual position in front with the shaft longitudinal. The winding drum is 
underneath, as in the familiar steam model, and the whole plant is veiy substantially 
built. The McLaren set is a lighter machine embodying a different design ; a 
form of windlass at the rear did the duty of the customary suspended drum. 

These equipments are likely to be highly favoured in countries where diffi¬ 
culties are met with in providing coal or wood luel and a suitable water supply, 
and where there is an ample supply of oil fuel. In any case, no comparison can 
be drawn between the cable sets and the mobile tractor, as their work falls in 
entirely different classes, and only very exceptionally can they ever be in 
competition. 

Costa. —The prices of tractors and self-propelled ploughs vary from about £300 
to £600; but the capital expenditure is only one factor, and fuel consumption and 
general upkeep are points to which farmers need to pay the closest attention. It 
is true that in a trit^of brief duration running costs cannot be estimated with any 
close degree of accuracy, but the facts elicited over the nine days of the trials may 
yet be of some assistance in establishing a basis of comparison between machines. 

OoHclusiom .—The awards of gold and bronze medals were announced at the 
conclusion of the trials, and have been published in the press. Without disparag¬ 
ing in any way the machines which were distinguished by the judges, it may be 
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questioned whether the awards will in any way assist either prospective purchasers 
of tractors or the tractor industry. Until the judges* report is published it is, of 
course, impossible to know what were the precise points of superiority upon which 
the awards were based, but from the nature of the regulations and tests and the 
duration of the trials it is certain that factors which are of supreme importance 
could not be taken into consideration. It is very questionable whether under any 
conditions the competitive element is a desirable ingredient in scientific trials, but 
until design and construction have attained some definite standard anything in the 
nature of a competition appeal s positively undesirable, since uniformity of tests or 
conditions cannot be obtained. Tjast year’s report demonstrated that even machines 
of the same make could not be effectively compared and contrasted under the 
present trial regulations. The statistics showed that identical machines ploughed 
altogether different acreages per hour at different cost for fuel. From this fact it 
may be hazarded that if similar machines underwent a similar trial to-day a series 
of results would be obtained substantially different from those recorded last yf‘ar. 

Apart from those considerations, it must bo emphasized that a test of a care¬ 
fully tuned machine over a few days onl 3 % and in the hands of an expert operator, 
affords no criterion whatsoever of the reliability or the durability of the machine 
in farming practice; and if this is not demonstrated, any test is robbed of the 
greater part of its value. 

To turn to a more technical point, it may be suggested that the method of 
classification by the formula adopted to measure horse-power is also open to 
criticism. This formula was based upon the declared revolutions, the piston area 
and stroke. Classification by such a formula is clearly open to improvement, as 
it is impossible to ensure that the competitor will actually run his engine at the 
revolutions declared. ^ A competitor may, on this account, put identically the same 
machine in two different classes, the description of the machine being similar, with 
the exception of the revolutions. In practice this may not bo serious, and it will 
afford makers a chance of putting their machines into the class most suitable for 
them. The whole question is admittedly difficult. Based on cylinder dimensions, 
only the extreme high speed can give the best results, although, obviously, this is 
the least suitable for practical work. A suggested alternative is to classify by 
weight, which would give a fair standard of comparison. 

The decision of the Eoyal Agricultural Society to require the use of similar 
ploughs for identical tests has met with considerable criticism, not, it may be 
suggested, without substance. It is understood that the object was to discover 
which tractor did the greatest acreage on the least fuel with a given kind of plough. 
The implied premise is surely a false one. Power to plough two or more furrows 
is no criterion of the capacity of a machine, for conditions vary with the same 
plough, even with the same setting—if that is possible to obtain, which is very 
doubtful. 

There seems no practical reason why all kinds of ploughs should not be 
allowed. No tractor can be tested for eflSciency in ploughing if it has not a plough 
suited to it. As foreign ploughs were excluded, some machines were handicapped; 
the best results could not be obtained with the ploughs supplied, and it is evident 
that the results are less valuable than they would have been if every machine had 
the option of using the plough to which it was best suited. Drawbar pull can be 
stated in definite figures, and the capacity of the tractor thus ascertained. It would 
be better if each macliine were allowed its own particular plough and if a lengthy 
dynamometer test, giving definite figures, were adopted. The comparison would 
be placed on a scientific and easily calculable basis. 
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With regard to the actual ploughs used, it may be remarked that they were 
efficient, although, as compared with American types, on the heavy side. Con¬ 
siderable trouble was experienced with the “self-lift” device, but this appeared 
to be due to adjustment and not to weakness in design. The decision to insist 
upon uniformity of type had the advantage of bringing home to every spectator 
the need for further research in the design of ploughs. It was shown without 
question that a plough of the same design and setting will turn a veiy different 
furrow at different speeds. 

The economical speed of mechanical traction is more than double that of the 
horse, and the mould boards which will need to be developed are those which will 
perform the work with gi*eater speed and equal exceUence. To the disappointment 
of many tractor manufacturers, and to the loss of agriculture, plough designers 
liave not yet put upon the market implements which will take into account the 
requirements of mechanical traction. Undoubtedly a great deal of patient scientific 
work is called for, and it will be necessary to examine the question whether the 
type of furrow at present favoured by farmers is essential. 

The following were the prize-winners in the recent Tractor Trials at Lincoln, 
in their respective classes 

Class f.— Case, entered by the J. I. Case Tractor Manufacturing Co., Racine, Wis., 
IJ.S.A. Ftrsl Prize : Gold Medal and £20. 

Cletrac, entered by 11. G. Burford & Co., Ltd., 16, Regent Street, 
London, 8.W. 1. Second Prize : Bionze Medal and £10. 

Class 5.— British Wallis, entered by Ancona Motor Co., Ltd., 83, Brompton lioad, 
London, S. W. 3. First Prize . Gold Medal and £20. 

J‘eti:krko, entered by Peter Brotherhood, Ltd , Peterborough. Seemd 
Prize : Bronze Mwlal and £10. 

Class ,i. — Bkrna, entered by Fabrique d’Automobiles Berna 8.A., Olten, Switzer¬ 
land. First Prize : Gold Medal and £20. No award of second prize. 

Class 4 .—1^1 ANN, entered by ISIann’H Patent Steam Cart and Waggon Co., Pepper 
Road, Ilunslet, Leeds. First Prize: Gold Medal and £20, (Only 
machine entered in this class.) 

Class ti.-~F owler’s Internal CoMnrsTioN Enoinb Carle Ploughing Set. First 
Prize : Gold Medal and £20. <Entered by John Fowler (Leeds), Ltd.) 

McLaukn Internal Comrustion Engine Carle Ploughing Set. Second 
Prize : Bronze Medal and £10. 

Class 6 . — Fowler. First Prize : Gold Medal and £20. (Only one tractor entered in 
this class ) 

Class 7. — Crawley, entered by Crawley Agrimotor Co., Saffron Waldun. 

Moline Universal, entered by ISIotrac Eng. Ltd., Long Acre, London, 
W.C. 2. 


An international arrangement has been concluded between a certain number of 
Allied (muntries for the establishment of a Central Office of Patents at Brussels This 
office is to be an organisation of general information and centralization in regard to 
patonts, both from the legislative and the technical points of view, and will be charged 
with the international registration ol applications for patents. While the an'angement 
does not yet bring about the institution of one solo international patent, valid in all 
countries adhering to the project (which will still retain entire legislative liberty), it 
nevertheless will ])rovide inventors with certain advantages, on the one hand, by specify¬ 
ing the formalities and reducing to some extent the expense involved in protecting their 
rights in several countries, and, on the other hand, in providing at the Central Office 
competent and impartial authorities to advise them as exactly us possible on the novelty 
and value of their respective inventions. Further information when available will be 
given. 
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(From our Special Correspondent.) 


In my last letter, I briefly touched on the leading points in the report of the 
Eoyal Commission appointed by the Federal Government to inquire into the con¬ 
ditions governing the sugar industry in Australia—and it may be mentioned here 
that the Commission went into the highways and byways of the States to fulfil the 
duty laid upon them. It may now interest your readers to scan some other opinions 
expressed and recommendations made by the Commission. One remark is apropos 
at the present moment, in Queensland particularly where a General Election is, 
at the time of writing, being fought mainly on the financial issue, Mr. Tiieodobe, 
the Premier, having gone to the country in an election rushed on the people six 
months before need be, having in the forefront his alleged grievance against the 
London financiers, who recently, as the British public are doubtless aware, refused 
to grant a loan of nine millions sterling unless he and his Government (a Labour 
one) repealed and amended certain legislation passed by them. The delegation 
from the Queensland Liberals, including ISir Egbert Philp and Sir Alfred 
Cowley — both keenly interested in the sugar industry—is blamed by the Labour 
Party for the aforesaid failure, and this is the mam bone of contention of the 
election. Let me here give a few figures showing to some extent how the State 
Government is financially interested in the sugar mills, and how necessary it is 
that the finances of the State should be on a firm and stable footing. In the 
Auditor-General’s report on the accounts of the Central Sugar Mills under 
Government control and self-con trolled mills indebted to Government for the 
year ended June 30th, 1919—the position is, if anything, a little worse now—he 
states that the “advancesmade to Central Mills totalled £l,480,230 os. 8d., of which 
£454,629 8s. 4d. had been repaid, leaving the indebtedness on Loan Account at 
£1,025,600 178. 4d. The arrears of interest due to the Treasury totalled 
£15,795 6s. 5d., as against £15,825 Is. 6d. for the previous year. The advances 
from Trust Accounts to the Mills in possession of the Treasurer totalled 
£194,574 Bs. 2d., and the total indebtedness to the Treasury was £1,235,970 1 Is. 1 Id., 
anincrea.se of £64,177 Is. 4d. on the previous year. Gin Gin, Proserpine, Mount 
Bauple, Nerang, and North Eton passed into the possession of the Treasurer through 
failure to meet their obligations to the State for interest and redemption, but all 
mills, with the exception of Gin Gin, North Eton, and South Johnstone, showed a 
manufacturing profit on theyear’s transactions.” As mentioned in my last letter, 
several mills failed to start in the 1919-1920 season (after this report was published), 
and the Nerang Mill (South Queensland) has been re-erected at another site 
and will crush this season. The Auditor-General continued : “It would appear 
questionable whether, under existing conditions, profits at these mills [the three 
last mentioned] can be looked for, principally owing to insufficient cane supply 
and unsuitable location. The position of the Babiiida Mill is considered satisfac¬ 
tory, but no profit or loss is disclosed, as the available surplus was distributed to 
growers in accordance with the award of the Central Cane Price Board. South 
Johnstone Mill disclosed a manufacturing loss for the season of £23,528, the total 
accumulated losses being £70,132. Proserpine had a profit of £5247, and Mount 
Bauple a year’s profit of £529, but after paying a yearly instalment to the Govern¬ 
ment of £2058 there was a loss of £1529. Gin Gin's loss, with redemption, 
amounts to £4198, whilst North Eton (Mackay Hinterland) has a total loss of 
£25,418. Nerang Mill was sold for £11,084, and the State indebtedness was 
£35.329. At the self-controlled mills, Isis (Bundaberg district) showed a profit of 
£3091, and is regarded as in a sound position; Mossmaii (North Queensland) had 
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a profit of £6481, as compared with £2951 for the previous year; Mulgrave had a 
profit of £181 (regarded as sound, and Plane Creek (Mackay district) disclosed 
a deficit of £3886.” From the above it can be seen that, prior to the advance in 
the price for raw sugar, referred to in my last, and which obtains for at least three 
years, the position of a good number of the mills was far from satisfactory. 

But to return to the Boyal Commission. The report of this body threw upon 
the witnesses examined responsibility for the statements made regarding the atti¬ 
tude of financial institutions towards the industry, and stated: ** It was suggested 
in evidence that the banks have become increasingly reluctant to make advances 
to raw sugar mills for the purpose of improving efficiency or extending their 
present installation. One reason, in the case of Central Mills, was the insistence 
of growers upon a higher price for their cane, this preventing the setting aside of 
adequate reserves for improvement or for even maintaining the present standard. 
Other reasons assigned were that under the Cane Prices Act the Government had 
power to take over factories which fail to start crushing according to the terms of 
the award, and, further, that the standard of 90 per cent. coejOficient of work, 
adopted by the Central Cano Price Board as the basis on which to allow the 
manufacturer his profit, is said to be out of the reach of man)’' small or inferior 
factories.” In view of the foregoing, superadded to the present high rate for loan 
money, can it be wondered at that financial institutions do not appear over-anxious 
to assist the millers ? It is hoped, however, that, with an easier money market 
and a much better price for raws, the path of the miller will be less thorny in the 
future than in the past. In the early part of this year, however, the Government 
cited nine mills (none of which are mentioned above) before the Prices Board to 
show cause regarding their time for starting crushing this season, the alleged 
reason being that in past seasons **some of the millowuers have stated their 
intention of not crushing, and have declined to prepare their mills for crushing in 
proper time, so as to exert pressure on the growers to accept the millowuers* terms.” 
The Crown Solicitor reduced the mills cited to three, and orders were made regard¬ 
ing these by the Board. 

The abnormal world prices for sugar and the effect on Australia, also came 
undei review by the Royal Commission, and the opinion of its membei s is revealed 
in the following paragraph, which shows a remarkably clear insight into the 
conditions covering the Australian industry:—“As the industry stands, nothing 
is more certain than that a phenomenal rise in price, such as would occur if the 
world }»rice applied without modification in the Austialian market, would be at 
once used before the Cane Prices Board by millers to claim a bettor rate of profit, 
and by growers to obtain a better cane price. Assuming those claims to be 
granted, l,he employers in mills and on farms would apply to the Arbitration 
Court for increased wages.” It may be mentioned that, following the new agree¬ 
ment, which allowed an increase to the millers for their raws, the Arbitration 
Court of Uueensland granted an increase of wages to sugar workers. “The 
probable result would be that the large proportion of this temporary rise in price 
would go to increase the wages, cane price.s, and factory and lefining profits of 
the industry. But the basis of this improvement would be evanescent, while it 
has to be remembered that once wages or prices are advanced there is always 
opposition to their reduction. The abnormal world prices which now exist, . . . 
make it in the interests of stability for producers, as well as in the interests of con¬ 
sumers, that prices also should be controlled,** This advice has been taken by the 
Federal and State authorities, for not only are the wages, prices for cane, raw sugar, 
and the refined articles fixed, but also the retail price (6d. per lb. for A1 whites). 
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After quoting world prices, the Commission voices the fact that the Australian 
consumer, then getting his sugar for 3^d. per lb. retail, was getting this article at 
the lowest price in the world, and claimed that this position was due “to the 
existence of the Australian sugar industry and to the pre-vision of the Federal 
authorities in making early purchases of sugar abroad to an extent sufficient to 
supplement the Australian crop.” As showing that the Federal Government has 
proceeded carefully in the buying of the above sugar, on which they are losing, 
there are at the time of writing many parts of Australia in which it is im]X)Bsible 
to buy white sugar in any appreciable quantity. Even Brisbane, where a refinery 
of the Colonial Sugar Befining Go. is situated, was only about half supplied, and 
the strange sight of brown sugar on the tea table was witnessed. Mackay was simi¬ 
larly situated. Becently, as the new crop raws are reaching the refineries, this 
position has been alleviated, and will disappear in a week or so, but may recur 
again, unless other stops are taken, ore the beginning of the 1921 crushing. 
Mk. Massy Greene, the Federal Minister-in-Charge of the sugar operations of 
the Commonwealth, replying to a deputation of jam manufacturers, brewers and 
others, gave a reassuring reply regarding the future supplies for the people of 
Australia. 

The Commission also expressed the view that “to unify I he scattered 
functions now performed by State and Federal authorities ”—a vexed question 

for years—.“it is necessary to have one controlling body, 

having a fixed tenure. A body, consisting of three Commissioners, would 
.be most suitable.” This was the view of the many and diver¬ 
sified opinions regarding the point as to whether the State or the Common-, 
wealth should have supreme control of the industry, and on which the 
various parties seemed fairly divided. From the figures quoted in the earlier 
portion of this letter it will easily bo seen that the State of Queensland is fin¬ 
ancially, at least, directly interested in the stability or otherwise of the industry 
and a languishing sugar industry would, in various ways, mean a considerable loss 
to the coffers of the State. Another glaring anomaly of the old system was the fact 
that the State Arbitration Court and Central Cane Prices Boaid—to the latter of 
which the growers pay a direct levy to cover its expenses—fixed the wages, labour 
conditions, and prices for cane, whilst the Federal Minister *!ould fix the soiling 
rates of the raw and the relined product. The solving of this j>hase of the 
business reflects the greatest credit on Mr, W. M. lIuGnKS, Federal Prime 
Minister, who in framing the new agreement, arranged for a Council composed of 
representatives of the cane growers, millers, sugar workers, and State and 
Federal Governments, which shall, in February of each year (i.e., at the close of 
each crushing season), review the price to be paid for sugar; and also provided 
for a conference (with the chairman of the Cane Prices Board—a district Court 
Judge—as chairman) of six delegates each from the U.C.G.A. and the A.S.P.A. 
The decisions of these bodies, however, will not affect the price.s paid during the 
currency of the present season. 

Crushing is now in full swing at most of the mills which intend working this 
season, and it will not now be long before a fairly good estimate will be available 
as to the crop to be garnered. The State Bureau's General Superintendent 
(Mr. Easterby), after a recent trip to the North, reported that the Mackay 
district would have a medium crop. The cane grubs were doing a deal of damage 
in many parts of the Cairns district, and on one large plantation, out of an estimated 
12,000 tons, only 4,000 tons had been left by the grubs, four years’ loss from that 
cause on this plantation alone being estimated at 98,000 tons. The crop is light, 
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and the quality of the oaue is not up to the high density obtained last year. The 
crushing at Muigrave and Hambledon will be good; Babinda anticipates a fine 
crop, with the density improving; Mossman, which suffered repeatedly in cyclone, 
expects to crush 50,000 tons; a good crushing is anticipated at Inuisfail; prospects 
are fair on the Johnstone Eiver ; and a medium crop is expected at Ayr. Speak¬ 
ing generally, Mr. Easterby stated that the crops above Townsville were almost 
all fine; below that part, however, the crops were medium to poor, so that the 
South would be largely responsible for the deficit in the output. He issued his 
usual forecast as to the crop to be crushed recently, and estimated that it would 
be 1,365,000 tons of cane, yielding about 160,000 tons of raws, of which 114,000 
tons Vould be made north of Mackay and 46,000 tons in Mackay and southwards. 
With the New South Wales output added—the cane crop on the Richmond River 
alone is between 70,000 and 80,000 tons and the best for three years—he states 
that the estimated sugar shortage will be at least 100,000 tons, which, if consump¬ 
tion remains at the present rate, will have to be imported. For purposes of 
comparison it may be noted that last year 1,258,760 cane tons gave 161,136 tons 
sugar, but the density that year was the highest known in the industry here, 
i.e., 7*76 tons of cane yielded one ton of sugar. However, weather conditions and 
other circumstances are so variable in Australia, and the rainfall has been so 
patchy, that it may yet be found that the crop will turn out better than 
anticipated. 

The prospects for next year are bright. The weather during the planting 
season has been almost invariably of the best, and the “strike” has been excellent. 
Besides this, the increased “heart” which has resulted from the rise in i>rice 
granted, is seen in increased land planted, bettor mechanical methods, more 
manuring, and an all round energy. It is confidently expected in all quarters 
that next year’s crop will be such as to make Australia practically independent of 
imports, and when it is remembered that in two months of this year the imports 
reached a value of almost two millions sterling, it will be seen what a gold mine 
this will be to us, not to mention the increased amount distributed to wage 
earners in handling the huge crop. In addition, the high prices ruling for many 
articles of commerce, (e.g. petrol and paper) have directed attention to the millions 
of gallons of molasses which have been litorallj" run into the rivers and otherwise 
wasted, and the millions of tons of megass (as it is known here) which have been 
burned. If Australia has awakened to the value of her bj^-products in this 
industry, and she appears to have don© so, the latter will become a valuable asset 
in the manufacture of wood pulp for paper. Regarding the molasses, interest was 
recently awakened in Queensland by a visit from Mr. Gerald Ligutfoot, the 
Chief Officer of the Commonwealth Institute of Science and Industry, which is 
beginning to do good work in many directions. He then asserted that Queensland’s 
requirements in power alcohol, about 4,000,000 gallons, could be distilled from 
the molasses produced there, and he could see no scientific or technical diffi¬ 
culties in the way of this being done. Ho stressed the point, however, of the 
need for concentration of the supplies for economic production of the motor spirit, 
but thought that the prospects of this branch of the sugar ind'nstr}^ were hopeful. 
To demonstrate the value of power alcohol, he inaugurated a gathering of those 
interested in motors and motor traction, to show that the engines could be 
“started from the cold,” this difficulty having been overcome as the result of 
investigations by the Institute, and he claimed that it was possible even to start 
by the improved method engines that had been refrigerated. A number of motor 
cars of voi’ying makes were then supplied with methylated spirit, rather below the 
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normal strength, and all started easily. The engines were tested under normal 
conditions, and without structural alterations or even alteration of the adjustment 
of the carburettors. Technical experts who were present expressed themselves as 
well satished with the result, which, they said, proved that the Institute had over¬ 
come the difficulty of starting engines from the cold by reducing compression and 
with the assistance of priming. It had been proved that day, they said, that a 
single fluid start upon alcohol was possible, whereas formerly the start had to be 
made from petrol, with a subsequent switching over to alcohol. Truly the 
Australians are a wasteful nation, and if the high cost of living has done nothing 
more than turn their eyes to the wasted by-products of their industries—for 
sugar is not the only case in point—it has done much to help them on the road to 
further tapping the riches of their country. 

The profit of the Colonial Sugar Eefining Company, as disclosed in its 
report, for the half-year ended Slat March, after providing for interest, deprecia¬ 
tion, and other charges, was £141,234, added to which were the dividends declared 
on the Fiji and New Zealand shares and securities not subject to Federal Income 
Tax, making a total of £159,oo3. A dividend of per cent, per annum was 
declared (£105,625), 4s. per share bonus was granted (£32,000), and the balance 
(£21,428) was carried forward, making the latter total £218,371. 

As anticipated in my last letter, the Australian Workers’ Union lodged a 
claim for a new award before the Queensland Arbitration Court, and after a 
lengthy sitting the Court made an award to take effect from 31 st May, 1920, and 
remain in force for a year, of which the following is a brief resume :—Where food 
is supplied by the employer, the allowance has been increased to 248.6d., 23s.6d., and 
228.6d. per week in districts 1, 2, and 3 respectively. The claim for the abolition of 
piecework is refused. Power is given to the Industrial Magistrate to determine 
all disputes, his decision to be binding on all parties, subject to an appeal to the 
Arbitration Court. Field workers’ hours will remain at 48 i)er week ; those for 
mill workers being 48 in the crushing season and 44 in the slack. Growers are 
urged to give preference to British workers, and the warning is repeated that if 
large growers persist in giving preference to coloured labour, legislation may be 
necessary to supplement the award. Preference to members of the A W.U. and 
returned soldiers is refused. The minimum hourly rate for field and mill workers 
is increased by 5d. per hour, and miscellaneous rates in proportion. Cane-cutting 
piecework rates are increased all round by Is. per ton for crops of 9 to 10 tons per 
acre and over, and, below that, Is. 2d. per ton. Employees helping to extinguish 
fires in cane are to be paid 3s. per hour, and Hs. 6d. per day is to be paid for lost 
time. Field workers shall receive an increase of IBs. per week or 4jd. per hour. 
Some of the salient points in the evidence and finding will be dealt with more 
fully in my next. 

Following are the latest proclaimed wholesale prices for sugar in Brisbane:— 
Brewers’ crystals, £50 per ton; confectioners’ ditto, £49 lOs.; large granulated 
for manufacturers, £49; fine granulated (table use), £49; soft white, £48; 
soft yellow, £46 10s.; tablets (561b. boxes), £55 128. 6d.; ditto, in 21b. cartons, 
£58 12s. 6d. Surprise is no doubt expressed on your side of the world at 11^ 
wide margin between the prices received by the growers and the mills, and that 
paid by the consumers. But the elucidation of this must be postponed to a later 
communication. 

As illustrating the productivity of some of our sugar lands, the writer 
recently saw a photograph of a stick of cane, grown in the Ayr district of 
Queensland, which measured 32 ft. in length. 

Brisbane, 8th October, 1920. 


698 



The Clarification of Cane Juice without Chemical 

Treatment. ‘ 

B7 f. w. zkrban, 

Late Besearoh Ohemist. Louisiana Experiment Station. New Orleans. 

{Continued from page ^.^6*.) 

Effect of KiESELOunR and of Decolorizing Carbon. 

The first question to be settled was whether there is any danger of inversion 
when kieselguhr or carbon is used on raw juices, without first reducing its natural 
acidity. On theoretical grounds it would be expected that there is less danger of 
inversion than from the sulphurous acid present in juice made by the white sugar 
sulphitation process, because the latter acid has a greater inverting power than 
the organic acids in cane juice itself. In our experiments on the problem we 
used “ Filter-Cel,” which is a specially prepared form of kieselguhr of great 
efficiency as a filter aid, and “Norit,” which is a highly active decolorizing carbon. 

A quantity of raw cane juice was boiled under a reflux condenser in the pre¬ 
sence of and 1 per cent, of kieselguhr, samples being drawn every 15 minutes 
and analysed. It was found the acidity of 10 c.c. of juice then was O’l to 0*2 c.c. 
less, using N/10 alkali, owing either to the presence of alkaline substances, or more 
probably to adsorption. If it is considered that in practice the juice would not be 
boiled for any length of time, but simply heated to the boiling point, or not even 
quite to that, then rapidly filtered and evaporated in the effects at low tempera¬ 
ture, it becomes clear that the danger from inversion is not veiy great. Never- 
less, the glucose ratio must be carefully controlled. At any rate, the natural 
acidity of the juice can easily be reduced, if desired, by the addition of a small 
quanity of lime or other alkaline substance, in order further to lower the hydrogen 
ion concentration. 

Similar experiments with “Norit” showed that 1 per cent, of this carbon 
added to raw juice reduces the acidity 0*5 to 0*6 c.c. per 10 c.c. of juice, also 
evidently owing to adsorption. It is therefore not surprising that the rate of 
inversion becomes extremely low, as soon as “ Norit” is added. 

Having ascertained that there is little danger from inversion in actual prac¬ 
tice, we next made some clarification experiments in the laboratory in order to 
ascertain the purifying effect shown by “ Filter-Cel ” and “Norit” towards raw 
cane juice. The “ Filter-Cel ” was added in quantities of J, and 1 per cent, 
on the weight of the mill juice, the latter brought to the boiling point, and 
filtered through a Buchner funnel. With 1 per cent, of “Filter-Cel ” the juice 
passed through the funnel in 3 to 5 minutes; with ^ per cent, it required 20 to 25 
minutes; and with J per cent, about 3 hours. This shows how rapidly the 
rate of filtration increases with an increase in the quantity of “Filter-Cel.” The 
most economical qiiantity would have to be determined for each particular case 
and factory. The filtrates were quite clear, but dark in colour; in other words 
the colloids were not entirely removed. Large scale factory tests (mentioned further 
on) have demonstrated that clarification with “Filter-Cel” alone is fully equal to 
sulphitation. However, we are not satisfied with a process just as good as those 
used; and therefore followed the “Filter-Cel” treatment by one with“Norit,” 
at the rate of 1 per cent, on the weight of the juice. 

On averaging the several results obtained, it was found that i per cent, of 
“Filter-Cel” (one experiment only) gave a purity increase of 0*40; J per cent^ 
^ Editorial 8Uinmai*y of Louisiana Bulleiin, No. 173 of 1920. 
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one of 0*42 ; and 1 per cent, one of 0*49®. The additional increase in purity due 
to the use of 1 per cent, of “Norit'* averaged 0*50®. The total purity increase is 
therefore 0*9 to 1°. These experiments again showed that there is evidently no 
increase in the glucose ratio, and therefore no inversion, from either “Filter-Cel” 
or “Norit.” In fact, we note a slight average decrease, which is probably also 
caused by adsorption. The ash is reduced considerably b}*^ the “ Filter-Cel,” but 
not any further by “ Norit.“ This is no doubt due to the fact that the “ Norit ” 
used in these teste had not been treated with acid before use, and therefore still 
contained its original 4 per cent, of soluble ash, since acid washed “Norit” un¬ 
doubtedly does reduce ash. The largest reduction by both ‘ ‘ Filter- Cel ” and * ‘Norit” 
is in the organic non-sugars, and here the “ Norit ” removes material which 
“ Filter-Cel ” does not act upon to any extent. To this latter class belong, as 
we have already seen, the free acids, and especially the colouring matter, which 
is not affected to any extent by the “ Filter-Cel” treatment. The figures as a 
whole show very clearly that a preliminary treatment with “ Filter-Cel ” greatly 
facilitates the work of the “Norit,” because the decolorizing carbon would have to 
remove impurities which are otherwise taken up by the “ Filter-Cel.” That this 
is actually the case, was shown in our sugar-house tests, which will now be 
taken up. 

Factory Tests with “Filter-Cel” and “Norit.” 

In each of the three runs about 8 to 10 tons of juice were used, and clarified 
in portions of about 3000 lbs. each per clarifier. In the first two the raw juice 
was treated with i per cent, of “ Filter-Cel,” heated until the blanket broke, then 
thoroughly mixed, and sent through the press. Filtration was very rapid, and 
after a little pumping back the juice became perfectly clear, though still dark. It 
was then taken into a clarifier, mixed with 1 percent. “Norit,” reheated and 
refiltered (using for convenience the same press). This time the juice came out 
bright and almost water-white. In the third run the “ Filter-Cel ” was omitted, 
and only 1 per cent. “ Norit” used directly on the raw juice. The filtration was 
not as good here as where the juice had been pre-treated, for obvious reasons, and 
the juice ran slightly milky for a while. In run 1 the syrup was directly boiled 
to grain; and inruns 2 and 3 it was filtered through “Norit,” using o per 
cent, of this on the total solids in the syrup. 

The tabulated results obtained (not reproduced here) showed that there was 
a slight increase in purity in each clarification, averaging 0*43 °, and a consider¬ 
able purity increase in the “Norit ” treatment of the syrup. The purity rises in 
the juices would have been larger had it not been for an increase in the glucose 
ratios, due to slight inversion (caused by the fact that we had to work with one 
press). In the syrup treatment with “ Norit ” the glucose ratio dropped in both 
runs where it was used. There is noted in every case a slight decrease in the ash, 
and a considerable one in the organic non-sugars, including acidity, in clarification 
as well as in the syrup treatment. In this respect the factory tests corroborate 
our laboratory findings. It is also noted that when “ Norit ” alone was used the 
ash dropped about 3 per cent. In run 1 it was reduced to about 4 per cent., and 
in run 2 almost 10 per cent. These variations are probably partly due to varying 
quantities of insoluble ash introduced with the cane itself in the form of soil 
particles. 

The reduction in organic non-sugars was 16*15 percent, in run 1, 16*67 per 
cent, in run 2, and 15*75 per cent, in run 3. These figures are quite close together 
and agree fairly well with the 14 per cent, found in our laboratory tests. The 
“ Norit ” alone took up almost as much organic non-sugars as the “ Filter-Cel ” 
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aud “ Norit ” combined, which proves that the work done by the “ Norit” can be 
greatly reduced by a preliminary treatment with “Filter-Cel,” and that conse¬ 
quently the “ Norit ” will not have to be revivified as often as would otherwise 
be the case. The removal of the non-sugars would be expected to promote crys¬ 
tallization on the concentration of the liquor, and we found this actually to be 
the case. 

The treatment with kieselguhr and carbon also sterilizes the juice quite 
effectively, as was found by Dr. N. Kopeloff; but the most remarkable effect of 
the new process was noticed in the ct)louring matter of the various products, and 
ill its important components, iron and polyphenols. It was found that treatment 
with “Filter-Cel” followed by “Norit” is much more effective in eliminating 
these bodies than treatment by the usual sugar-house methods of clarification. 
The actual quantities remaining are in many cases so small that they could be 
determined only approximately. It need hardly be emphasized that the colouring 
matters are actually removed in this process, while in the sulphitation process 
they are only bleached teinj>orarily, as explained before. 

One of the most remarkable observations made this year is that in all the 
syrups, and even in the molasses and sugars, there is less iron than can combine 
with the polyphenols still present; whereas last year we found an excess of iron 
in some of the syruj)H, and in all the molasses and sugars. For this reason the 
addition of ferric salts to this year’s final pioducts caused a darkening in the 
colour. The low figuies for iron are easily explained, as the corroding effect of 
the sulphites in an acid medium which is so pronounced in the sulphitation pio 
cess, is excluded in the now method. 

It is very gratifying to note that at least some of the sugar planters in this 
State have started stune factory experiments along the same lines as done at the 
station. We shortly mention the reports we have received from two of these 
factories. At the first a three days’ run was made with kieselguhr alone. The 
average increase in purity was 0*28^, and the superintendent of the factory made 
the following statoinont: “ The filtration of the juices was very easy, the boiling 
in the vacuum pan was a surprise to the sugar boiler, and the product was in no 
way inf<u-ior to sugar made hy the sulphur aud lime process.” 

At the oth(3r factory a 24-h()ur ruu was made, grinding 700 tons of cane. An 
average of 17*2 lbs. of “Filter-Cel” per ton of cane was added to the raw 
juice, beginning with 20 lbs., and gradually decreasing the quantity to 12 lbs. 
No lime or sulphur were used. In the first four periods the average purity rose 
from 73*6 to 75*8'^, the acidity dropped from 1 to 0*75 c.c., and the glucose ratio 
from 21*2 to 20 2'^. In the last four periods the purity increased from 74*5 to 
7.V8, the acidity fell from 1 to 0*9 c.c., and the glucose ratio only changed from 
21*4 to 21*7. These results confirm our own findings. Filtration was very rapid, 
and the press-cake could be washed to a sucrose content of 0*2.> per cent., which 
would mean a saving of 1 lb. of sugar per ton of cane. The manager of this 
factory sent us a report with a letter in which he says, “ Later in the season we 
repeated this experiment, grinding something over 2000 tons of cane using 
kieselguhr and treating the syrup with “Norit,” which gave us the liquor from 
which we abstracted first a strike of granulated sugar, and then, making grain 
on syrup in one of our pans, we were able to take the run-offs from the granu¬ 
lated sugar strike and make a strike of yellow clarified sugar. The molasses from 
this yellow clarified sugar was then treated with “Norit,” aud sold as commercial 
molasses at 65c. per gallon. In passing this molasses over “ Norit,” we made a 
positive rise in purity of, at least, 4® reaching 40. No lime or sulphur was used.” 
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The fact that this molasses sold at such a good price is noteworthy. The 
taste is naturally different from that of molasses made by chemical processes, 
especially by those where sulphur is used, the well known sulphur flavour being 
•of course entirely absent, and in other respects the flavour is modifled. That 
would be expected, because among the non-sugars removed there are certainly 
some which affect the taste. This is readily seen by the practically complete 
absence of any odour from the clarified Juice, while that made with lime and 
sulphur has a rank, disagreeable odoiir. 

In brief, the results obtained so far with the new process are very encouraging, 
and it commends itself for thorough trials carried on for a suflicient length of 
time to gather complete information on its merits in actual factory practice, and 
to collect reliable cost data. 

{Concluded.) 


American Commerce Reports.' 

French Sugar PRODrcTioN in 1919 and 1920. 

According to statistics published by the Ministry of Agriculture in the Journal Ojffieiel 
of Oct. 6, 1920, the total production of sugar in France during the season 1919-20, ex¬ 
pressed in metric tons (2,206*6 Ihs.) of refined sugar, amounted to 152,332 tons, as com¬ 
pared with 107,841 metric tons during the preceding year. 

The acreage sown with sugar beets for the season 1920-21, however, is considerably 
greater than during the previous season, being 202,230 acres as compared with 163,496 
acres in 1919-20. 

During the past two months the chemists attached to the laboratory of the French 
Sugar Manufacturers’ Syndicate have made analyses of sugar beets from the new crop, 
supplied from all parts of France. These analyses show the average sugar content of 
French beets of the 1920-21 crop to be 17*69 per cent., as compared with 17*o7 per cent, 
in 1919-20 and with a 16 per cent, average for the 10 years preceding the war. Basing 
his estimate on the above figures, the chemist in charge of these laboratories states that 
French sugar production for the season 1920-21 should exceed 250,000 tons, as compared 
with 152,332 tons during the season just terminated. 

Commenting on these figures, the French journal Le Temps remarks that the increase 
in the sowing of sugar beet is due to removal of the restrictions on trade in sugar. It 
estimates the increase in sugar production to be worth 400,000,000 francs, which will 
remain in France instead of going abroad for purchases of foreign sugar, while the 
resulting by-products will be a valuable asset as cattle food, etc. [(.’onsular lieport, 
Oct., 1920.] 

Purchases of Sugar Machinery for Guaueloui’e. 

During the past four or five months several sugar-mill owners of Guadeloupe have 
visited St. Croix, Virgin Islands, for the purpose of purchasing machinery which is said 
to have been available there owing to the policy of centralization being pursued at present 
at St. Croix which calls for replacement of machinery. One of them chartered a small 
schooner of about 50 tons to make several trips to bring down such material as might be 
purchased. 

In the meantime it is stated that another sugar mill has purchased from Belgian 
manufacturers sugar machinery to the value of 5,000,000 franca. A representative of an 
American sugar-machinery house informs the consulate that the Belgians were offering 
delivery in two or three months, while American manufacturers require one year.— 
[Consular Report, August, 1920.] 

'Culled from “Commerce Itej)orts,” published by the Department of Commerce, Washing¬ 
ton. In many cases these are abbreviated here. 
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The production of sugar in Italy during the year 1919-20 amounted to 170,466 metric 
tons, the number of factories in operation being thirty-five. 

Standard muscovado, according to the definition recently pronounced bv L. G. L. 
Stkubhwali)^ of the Java Experiment Station, is a sugar having a crystal content of 
95*1 per cent., surrounded by a molasses with a sucrose purity of 37*1 per cent. 

T. W. Kichardb and H. S. Bavis^ recently determined the heat of combustion of a 
number of compounds, and the values they obtained for sucrose, methyl alcohol, and 
ethyl alcohol, expressed in calories (18^) per grm. of substance, were respectively : 3943 ; 
6326; and 7101. 


Owing to the high cost of industrial alcohol when methyl alcohol is used as the 
denaturant, the Canadian Department of Inland Hovenue has authorized the addition to 
spirit of benzol, nitro-benzol, and pine oil. This ** Grade 2 spirit may be manuiactured 
and sold in the Dominion without restriction. 

Ill discussing the question of indicators for use in beet sugar manufacture, 
E. ISaillaud^ points out that in general phenolphthalein is preferable to litmus. When 
operating sulphitation, alkalinity to litmus means acidity to phenolphthalein, which 
condition, though causing syrups to grain more easily, involves the risk of inversion. 
More over, raw beet sugars made alkaline to phenolphthalein keep better during storage. 


O. Thomas* points out that dry sugar (sucrose) when in contact with tobacco ash is 
readily brought into violent decomposition by the application of a lighted match at the 
point of contact. This phenomenon is apparently due to the presence of ferric oxide in 
the tobacco ash, for it is found that sugar which has been rubbed with a piece of dry 
rusty iron (preferably slightly wann) can be set on fire by means of a match in the 
same way. _ 

Edible syrup, H. Claassen points out,* may be produced by spontaneously allowing 
the beet juice to acidify during the diffusion. After lilteiing, the filtered acid juice can 
he evaporated without excessive fiothing by using a high vacuum with rapid ebullition. 
In order to cause sufficient inversion to prevent the crystallization of the sucrose, the 
syrup is heated at 104-108°C. until the proportion of sucrose has been reduced to not 
more than 1’6 to 1*6 times the water content. 

At a lecture delivered recently before the Royal Automobile Club, London,® Prof. 
H. B. Dixon, F.K.8., said that experiments carried out by him at Manchester 
University on the use of alcohol as motor fuel showed that a mixture of alcohol with 
20 per cent, of hexane, or of benzol, has a high ignition point, and can be used at high 
compressions with safety. 8uch a mixture starts readily in the cold, and has been 
demonstrated to run smoothly in an engine. If such an alcohol mixture could be used 
for ordinary motor transit, saving 70 to 80 per cent, of other fuel, by so much would our 
limited resources of petrol be husbanded for the special services in which they cannot be 
replaced. _ 

In an interesting paper on the preparation of colloids, it is pointed out by H. Plausrn^ 
that hitherto it has not been possible to ^tnd solids to that state of fineness in which 
the particles are less than 0*08 mm. This is insufficiently fine ; and the great problem is 
to obtain diapersoids of the highest possible disperse stage from the most varied substances. 
This is claimed to he solved by means of the kollotdmukfe^^ by means of which it is possible 
to obtain particles having a diameter loss than 0*0001 mm. Certain substances added to 
the disperse medium improve the “dispersing.” Such an apparatus, it is suggested, 
should find application in the preparation of bleaching earths, carbons, and liquid fuel, 
reducing the oil content ol oilcakes, and in the production of colloidal medicinal preparations. 

1 Archi€% 1020, 28. 794. 

* Journal of the American Chemical Society^ 1920, 48. 1699-1617. 

» Mouiteur Scientifique, 1919, 9, 169-173. 

* Chemiker Zeitung, 1919, 48, 747. ® Chemiker Zeitung^ 1920, 44, 443. 

c Chemical Trade Journals 1920, 87, No. 1744, 532. 

T Chemiker Zeitung, 1920,44,90-92. « Man uf actured by the Maschinenfabrik Emil Passburg, Berlin. 


703 


Publications Received 


The Carbohydrates and Alcohol. By Samuel Eideal, D.Sc., F.I.C., and 

Associates. (Balli^re, Tindall, and Cox, London.) 1920. Price; 

12s. 6d., net. 

Dr. Eideal explains in his preface that the purpose of his series of works on 
industi'ial chemistry is to give a general survey of various branches of industry, 
showing how chemical principles have been applied, and to what extent they 
have affected manufacture. This member of the series deals with Starch and its 
Products, Cane and Beet Sugar Manufacture. Sugar Eefining, Alcohol and Per- 
mentation, and therefore covers veiy considerable ground. A perusal of the 
book shows that, although claim can hardly be made for much originality of 
matter, it should nevertheless prove useful to readers who may wish to acquire a 
comprehensive view of these industries. In fact, this volume is a compilation 
comprising a very serviceable introduction to the subject. In regard to the 
chapters on cane and beet sugar manufactuie, and on sugar refining, those have 
obviously been prepared by a specialist; and this section of the book forms a 
particularly excellent outline of our industiy. Altogether tlie book has been 
written with admirable clearness, and care has been taken to include a sufficient 
amount of detail for the purpose in view, little space having been wasted in 
dealing with matters which properly do not come within the scope of such a 
volume. Moreover, a duo amount of consideration has been devoted to the 
chemical principles underlying the several ptocessos discussed, as indeed should be 
tho case in an introductory manual of this kind; while the references to other 
works and periodicals, providing further information on the tfipics treated, are 
complete and up-to-date. 


(1) Exercises for the Applied Mechanics Laboratory. By J. P. Kottcamp. 
(2) Exercises in Heat. By J. A. Eandall. The Loose Leaf Labora¬ 
tory Series. (John Wiley & Sons, Inc., New York.) 1920. 

In 1914 we drew attention to the Loose Leaf Laboratory Manual Series,^ 
particularly to the volume entitled “Technical Chemical Analysis.'* We have 
now received the above two manuals, which are of the same excellent character as 
that already noticed. They consist of well illustrated sheets, clipped securely 
together, hut capable of ready separation, dealing with subjects such as: the 
determination of the latent heat of vajmrization ; the heat value of a fuel; high 
temperature measurement pyrometers ; study of a steam engine; steam con¬ 
sumption tests; brake horse-power; study of the indicator diagram; operation 
of a Corliss engine ; study of steam pumps; and much other information of con¬ 
siderable value to the engineering student, and likewise of interest to the practical 
engineer. _ _ _ 


Third Report of Colloid Chemistry and its General and Industrial 
Application. (H.M. Stationery Office, Kingsway, London, W.C.2). 
1920. Price : 28. fid. net (unbound). 

Attention was drawn at the time of publication to the first and second of 
these reports, ^ which have been compil^ by a Committee of the Chemical 
Section of the British Association for the Advancement of Science, of which 
Prof. P. Q-. Donnan, F.E.S., of University (College, London, is Chairman. In 
this third report there are a number of articles on the scientific and industrial 
aspects of colloids, which should be perused by all interested in the subject. 


Report of the Woburn Experiment Station, 1919. By A. Augustus Yoelcker, 
M.A., Ph.D. (Eoyal Agricultural Society of England, Loudon, W. C.l). 
1920. Price: Is. 

rjXjTSiiTTS! * r.s.j., 1919,460. 
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Modern Methods op Juice Olakipioation (Sulphitation and Carbonatation) 

REGARDED FliOlt THE STANDPOINT OP CoLLOIDAL ChBMIBTKY. W , H , Tk . 

Harloff. Archirf voor de SmkeYindmtne in Nedtrlandneh-Indie^ 1920, 28y No, 21, 

802-824. 

Be Haan,^ Prinsen Geerliqs,^ and others, have drawn attention to the adsorbing 
effect of the precipitates produced in carbonatation and sulphitation towards the colloidal 
impurities present in cane juice; and the late Mr. H aklofp in this article considered the 
conditions that must be fulfilled in carrying out these processes in order to raise this 
physical action to its maximum degree. He studied this question in regard to (1) the 
precipitate produced, and (2) the juice treated. 

Hespecting the precipitate, his opinion was that it should be us coarse-grained as pos¬ 
sible, that is, of good crystalline structure, in order that its ** porosity” may be enhanced. 
In order to secure this, the juice previous to commencing the precipitation should be 
carried out to as high a temperature as possible,and it is desirable to determine just where 
this maximum degree lie.s under different conditions of working. Precipittition, moreover, 
should be both copious and rapid. Undoubtedly, the great fault of cold raw juice sulphi- 
tation was that the calcium sulphite wa.s thrown down in two stages, first, on sulphuring, 
and second, on heating; whereas in the hot sulphitation method^ the whole of the calcium 
sulphite comes down at once, giving a more grainy, a more voluminous, and a more 
rapidly settling precipitate. As to the juice treated, when using decolorizing carbons a 
condition for securing their maximum effect is that a slight acidity should obtain. In the 
case of adsorption by the precipitates of calcium sulphite and calcium carbonate, it would 
appear that this condition should also hold at the completion of the reaction. Tests carried 
out in the laboratory by Mr. IIaulofp demonstrated the peculiar fact that the rate of the 
settling of the precipitate obtained in the sulphitation process was sfiikiiigly impioved as 
the alkalinity diminished and acidity was reached. Thus, in the case of juices sulphitated 
to neutrality to phenolphthalein paper, settling was slow ; to phenolphthalein solution^ it 
was moie rapid; and to neutral litmus ^mper it attained its optimum effect, being good 
even when an insuflicient amount of lime had been previously added. It is not very 
difficult to see the reason of this. Onoknow's that the so-called slimy substances ” (gums 
and pectins, colouring matters, etc.) are slightly acid in character; and that on adding 
alkali to a liquid in which they are present they pass into solution, thus causing more or 
less viscosity ; w'hereas on acidifying they separate to an extent permitting them to be 
adsorbed by surface attraction, whether by the agency of decolorizing carbon, calcium 
sulphite, calcium carbonate, or any other adsorbent. 

It will be clearly understood, of course, that the supreme factor in the adsorption of 
the colloidal impurities by the precipitate of calcium sulphite or carbonate is its quantity, 
which is controlled by economic considerations; and that the conditions mentioned above, 
viz., its granular nature, its complete and rapid separation, as well as the slightly acid 
reaction of the juice treated, serve only to biiiig this quantity within a reasonable limit. 
The rest of Mr. Harloff^s interesting paper was devoted to considering to what extent it 
is possible to realize these conditions in the practical operation of the sulphitation and 
carbonatation processes. 

Discussing first the Bach process of syrup sulphitation, it is suggested that improved 
results might be obtained by heating the thick-juice coming from the evaporators at once 
to 8d°0. without at the same time sulphiting as is now customary, then liming and gassing 
simultaneously while maintaining a slightly acid reaction. In this way, precipitation 
would probably be quicker than in the more strongly acid medium now used. In regard 
to the ordinary raw juice sulphitation process, since the old *‘cold” method is theoretically 

I This Review is copyright, and no part of it may bo reproduced \vithout permission.— 
(Editor, I.8.J.) 

* Archief, 1917, fiOB, Practical White Sugar Manufacture,'’ pp. 62*63. 

* J.SJ., 1920, 351. 
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incorrect, the so-called **hot’' process need only be considered. It has already been 
much improved by raising the temperature of the preliminary heating from 60 to 80^, and 
even to and it would be desirable to ascertain whether this degree might not be 

carried yet higher. Moreover, the final reaction should be slightly acid, in order to 
facilitate the subsiding of the juice; and indeed it might be possible by thus inducing the 
absorptipn of the ** slimy substances" to obtain juices capable of filtration, realizing thus 
the greater clarifying effect so far given only by carbonatation combined with the lower 
cost of the Bulphitation method. There would probably be little danger in heating to 
boiling point juices having a reaction approaching litmus neutrality (in reality a slight 
acidity), provided this were done as quickly as possible. Again, filtration through cloth 
might be made feasible by the use of more lime in conjunction with the higher preliminary 
temperature and the slightly acid final reaction. It does not appear clear why it should be 
better in using the Bach process to lime the juice and the syrup separately, instead of 
adding at once to the juice the total quantity of lime used in both operations, especially in 
view of the better mechanical effect now obtainable by the hot siilphitation method of 
siilphiting the raw juices. It might be possible thus to filter the entire juice. Another 
point of importance for the rapid and complete separation of the sulphite precipitate is 
that it is necessary for the SO^ content of the sulphur-oven gas to be as high as possible, 
and there are a number of factories in Java in which this figure is as low as 10 per cent. 
It will never be practicable to realize filtration of the whole juice in the sulphitation 
process with such badly controlled sulphur oven gases. 

Coming lastly to the carbonatation process, it was remarked that formerly gassing was 
performed almost in the cold, but that by raising the temperature to 55°C., and in this 
way obtaining a quicker precipitation, and a more grainy calcium carbonate, such a great 
improvement was effected that 40 per cent, of the lime originally used had been saved. 
It may be found possible yet further to raise the temperature of the juice before com¬ 
mencing the formation of the precipitate in it, perhaps to 85*^0., the lime being reduced at 
the same time. Concluding Mr. Hauloff said that had he been in practice in Java at the 
present time he would have advocated and tested the following modification of the single 
carbonatation process: preliminary temperature of the raw juice, 86®C., liming and 
gassing, as ordinarily; alkalinity after carbonating, 200 mgrms. of CaO per litre to 
phenolphthalein; neutralization with sulphur dioxide, using pbenolphthalein indicator; 
and final temperature of heating, 85”C., or higher. 

Entrainment and Dbcomposition of Juiob during Boiling in Evaporators as an 
Explanation of Unknown Losses. (1) A, Schweizer. Archie/ voor de 

Suikerindustrie in Nederlandech• Indie^ 1919, 27, SOlO-SOlS, (2) J, van 

Ham. Ibid., 1919, 27, 2098-2100. (3) F. C. E. Olsen. Ibid., 1920, 28, 

22S-271. 

(1) On several occasions when investigating the cause of high unknown losses, 
occurring suddenly in factories in which otherwise the sugar account is normal, Mr. 
SuHWEiZKR has been forced to the conclusion that destruction of sucrose must have 
occurred during evaporation ; and he draws attention to the interesting experiments of 
Ahelous and Alot^ on the inversion of sucrose by the mechanical ionization of water. 
Theae French investigators showed that if 100 c.c. of a 6 per cent, solution of sucrose 
were passed 5 times through a Richardson vaporizer (or atomizer ”) about 0*06 grm. of 
invert sugar resulted, the amount being sensibly increased by the presence of electrolytes 
(such as one finds in the Ringer-Loiske reagent^), and still more by traces of zinc and 
manganese sulphates. Mr. Bchwbizbk, therefore suggests that the juice entrained in an 
evaporator is capable of being dispersed or " atomized " by the rapidity of the current of 
vflipour, and that in this form it is subject to decomposition, not only to the stage of 
inversion, but even to complete degredation with the production of carbon dioxide 
1 Comptee rendus, 1919, 108 , 1126-1128. 

* This solution contains 6*6—9‘6 grm. of sodium chloride; 0*2 grm. of potassium 
chloride; 0 2—0‘3 of calcium chloride; and 0*1 grm. of sodium bicarbonate in a litre. 
Cf, Journal of Physiology, 1896, 18 , 318. 
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and water. He believes that it would be of value to investigate the possibility of the 
sugar present in the juice in this way while it is under the influence of a vacuum, heat, 
and non-sugars. It is likely that free sulphurous acid (which may be present in the 
evaporatom, pans, and vapour pipes in white sugar factories) may be found to play a great 
role as a catalyst. It may thus be possible to explain why it is that often no reaction for 
sugar is indicated in the waste-waters, when by the weighing of the thick-juice and by 
its careful analysis, losses are known to be taking place, and when also the reaction 
re-appears immediately some sugar solution (e.g., molasses) is introduced into the injection 
water. It is noticeable moreover that these unknown losses are particularly pronounced 
when dealing with poor juices, such as those obtained by crushing burnt or unripe cane. 

(2) Mr. VAN Hah expresses agreement with the view stated above. He points out 
that in the central vapour pipe the speed of the steam is 60-120 metres per sec., depending 
upon the vacuum and the volume. Such a hurricane velocity must be capable of exerting 
a greater or less influence on the juice spurting up during boilii]|g, and it would almost 
seem certain that it would become ** atomized ** in this way. Moreover, while whirling 
through the bends of the vapour pipes, the kinetic energy of the steam would be converted 
into heat; and the lowering of the pressure of the steam at different points would like¬ 
wise result in the production of heat. It should be easy to examine the question in the 
laboratory by boiling a sugar solution in a flask connected to a vacuum apparatus by bent 
tubing, imitating factory conditions as closely as possible in this way. 

(3) Mr. Olsxn is also of the view that high losses of sugar are capable of occurring 
during evaporation, and he describes experiments which he considers prove conclusively 

that sugar is (a) entrained, {b) inverted, and {e) entirely 
decomposed, thus appearing fully to substantiate Schweizbu*s 
theory. He used the sampling apparatus shown in the 
sketch, consisting of a large vessel At holding about 50 litres 
(11 Imp. gall.), which was connected either by pipe C or by 
pipe D (generally the former) with vapour line V of the 
evaporator. Tube B was attached to an air pump in order 
to draw steam and liquid into the vessel A ; while syphon F 
was employed to draw off the liquid collecting in the vessel A 
for its examination for Brix, sucrose, reducing sugars, and 
acidity. Two of these apparatus were used in the case of 
the thitd compartment of the triple effect, the first being 
placed just before the Hodek juice-catcher, and the other between the Hodek and 
the condenser. It was then found that, whereas in the first apparatus a comparatively 
considerable amount of sugar could be <;ollected, there appeared to be very little passing 
into the second, a minus polarization being sometimes shown. This was concluded to 
indicate: {a) that entrainment was taking place, and (b) that later this entrained sugar 
was inverted. At the same time, continuous Usts were made of the condenser waters, 
using both naphthol and Fehling’s solution, but always with negative results, which 
appeared further to prove (tf) that decomposition of the entrained sugar had occurred 
after the steam had left the Hodek raUtitmseur. It is worth noting that all the samples 
collected in the two apparatus were strongly acid, though in this particular factory 
sulphitation of the juices had not been applied. It was impossible from the tests made to 
estimate how much sugar had been lost in this way; hut assuming that it is about 
1 per cent, of the sucrose introduced into the evaporators, this surely amounts at the end 
of the season to a serious figure, making the study of means of preventing the entrain¬ 
ment and subsequent decomposition very well worth while. Lastly, an observation from 
Claassen’s book * is quoted, in which it is said that if water drained from any part of the 
vapour pipe of the evaporator does not respond to the test for sugar ** it may be assumed 
with confidence that any sugar loss must be exc4)edingly small.'’ This assertion now 
appears untrue in the light of these experiments, which certainly seem to demonstrate that 
it is possible to have entrainment losses without sugar being found in the waste waters. 

» “I)ie Zuckerfabrikaiioti," third edition, pages 140 and 142. 



707 



The International Sus:ar Journal. 


Installation of Baitellk’s Plantation White 8l*qak Proobbs in the Centkal 
JovERo, Dominican Rbpuklic. Anon, New York Record^ Ooiobei' 8th^ 1920. 

A large factory to be known as the Central Joveio is being erected at Samana Bay, 
Dominican Kopiiblic, by the Honolulu Iron Works for the American Dominican Sugar 
Co., of New York, the capacity of this plant being 1600- 2000 tons per day. It is of in¬ 
terest to note that the Battelle process for the manufacture of a plantation white sugar 
(quite equal in qualitj^ to the “ standard granulated** of the American beet factories) will 
be employed. This process, it will be remembered,* consists briefly in boiling the cane 
juice with an excess of lime (the “ glucose ** thus being destroyed), and applying the car- 
bonatation process, after which the light-coloured juice obtained is concentrated and boiled 
to grain in the usual way. A feature of this method of working is that the sugar ordin¬ 
arily lost in the molasses is recovered by means of the Steffen process, an increased 
recovery of about 6 per cent, being thus obtained. 

Mr. E, Erlk Battelle (who will be in charge of the El Jovero plant) is reported as 
having stated that: “It is understood the cane contractor will deliver not less than 
200,006 short tons of cane per year to our mill by ox carts or loaded into our railroad cars 
at sidings. The yield of sugar will not be less than 12 per cent, or 24,000 tons per year of 
granulated sugar, of which 12,000 tons (60 per cent.) will be delivered to the cane contractor 
as his portion of the product and as full payment of his delivered canc, and the remainder 
of 12,000 tone granulated sugar to be our share of the product. Hu* estimated costs and 
charges, including labour, packages, supplies, railroad operation and repairs, repairs 
equipment, administration costs, and fixed charges and depreciation should be 1*5911 
cents per lb. sugar produced and 3*1822 cents gioss per lb. cost to us. 'rhis outside cost 
for our granulated sugar, before dividends, of 3*1822 cents fas. will permit us to 
deliver, duty free, at Atlantic ports of the United States at the additional cost ot 0*4679 
cents for insurance and freight and 1*36 for full U.S. duty, or a total cost on the American 
market of 6 cents per lb.’* 


Pycnometer for the Determination of the Density of Molasses. W. B Newkirk. 

Technologic Taper No. 167, Bureau of Standards^ WaehiugtoHy 7). 6’., U.S.A.y 1920 
Furthei details are now available sinct* the publication of the preliminary notice of 
this Paper.2 Removal of the included and dissolved gases were found to be best accom¬ 
plished by the use of a vacuum, using the improved pycnometer shown in the illustmlion. 
It consists of a bottle <7, fitted with an enlargement at the top J?, ground optically flat, 
and closed off by another optically flat piece A. An ex})ansion chamber 7>, 
is ground to the bottle, and fitted with a vacuum connexion T. To avoid 
loss of water due to evaporation under the reducing pressure, the connecting 
tube is fitted with a stopcock F, so that when the proper vacuum has been 
reached the appai-atus can be closed off fr(»m its source, the amount of 
water evaporated being negligible. In using the pycnometer, the expansion 
chamber is connected to bottle after lubricating all joints with molasses, and 
the molasses to be analysed is allowed to flow into the expansion chamber 
until about one-third full. By connecting with the vacuum line, the 
pressure is reduced until the gas expands to visible bubbles, when the 
apparatus is immediately closed by turning the stopcock F, the whole 
apparatus being placed in the thermostat for accurate work, or in the 
balance case for ordinary control tests. When all the bubbles have 
collected in the expansion chamber, and the temperature has reached 
equilibrium, the volume is fixed by means of the flat piece A after 
removing the expansion chamber. FiniJly, the bottle is wiped, and weighed. In cal¬ 
culating the results, the weights are corrected to vacuo and compared with the weight 
of an equal volume of water at 4°C., in vacuo. They are reported in degrees Brix.® 

*See 1912, 163; 191.3, 47, 535; 1914, 181, 484; 1915, 367; 1919, 577. 

*75 7., 1920, 62.3. 

3 Tables are given in Circular 44, Bureau of Standards. 
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l,t was proved that the use of heat for the elimination of the dissolved gases resulted 
in a low Brix being obtained, owing to considerable decomposition of an unknown charac¬ 
ter, the values found being (a) 76*41^ directly after filling, and without heating or ex¬ 
hausting; (b) 76*91® after standing full for 24 hours without heating or exhausting ; (c) 
76*96 after exhausting, but without heating; and (d) 76*66 after heating at 80®C. for two 
hours. It is clear, therefore, that the aid of heat should not be employed. Eesults are 
also given showing good reproducibility, the individual accidental error being within 0*1® 
Brix, while the general run of determinations check to within a few hundredths of a degree. 

Distillation and Rectification (op Alcohol). L. Gay, Chimie et Industrie, 1920, 4, 
No, 2, 178-188. 

Equations are given for the calculation of the composition of the liquid and vapour 
phases in the case of a mixture of two constituents, and for determining the minimum 
amount of heat necessary. In the case of aqueous-alcoholic solutions, if the strength 
exceeds 8*2 per cent, by weight of alcohol, the heat required varies little with the concen¬ 
tration of the solution, and ranges from 900,000 to 1,000,000 calories per 1000 kg. of 95® 
alcohol recovered. With these solutions the height of the rectifying column may be kept 
unaltered with a theoretical minimum of 25 sections. As the alcohol content decreases 
from 8'2 per cent., the rectiOcation column should be correspondingly reduced until at 3*7 
per cent, its length will bo two-thirds of that of the distillation column. 


Effect of Decolorizing Garmon (“Norit”) in the Kemoval of Certain Nitrogenous 
AND other HuMSTANCKS FROM SOLUTION, AND ITSPoWER OP ELIMINATING BaCTERIA. 

Joseph C> Bock. Journal of the Ameriean Chemical Society, 1920, 42, No. 8, 
1564-1569. (Contribution from Department of Physiological Chemistry, Mar¬ 
quette School of Medicine, Wisconsin, IJ.S. A.) 

It is pointed out that studies on decolorizing carbons have generally dealt with its 
capacity for adsorbing colouring matters from solution, there being comparatively few 
attempts recorded in connexion with its power of taking up other substances. In one case 
of urine, “Norit” was found to remove uric acid completely; creatinine very largely; 
urea, soloil nitrogen and phosphates considerably; and ammonia-nitrogen, chlorides, and 
dextrose (glucose) only slightly. It also adsorbed lactose from milk to a slight extent, 
and proteins from blood quantitatively. When second solubles are present, each one is 
adsorbed less than when present separately. Adsorption from solution is specific and 
delectivc, which unfortunately at present only means that we are ignorant of relations 
which undoubtedly do exist between the degree of adsorption on the one hand, and the 
physical and chemical pioperties of adsorbent and adsorbed substance on the other. 
Bouillon cultures of two organisms when shaken with “Norit” for a few seconds and 
allowed to stand for three or four minutes, caused a marked decrease in the bacterial count; 
and it may be possible (as one observer has claimed) to effect complete sterilization of 
liquids in this way. On washing a sample of “ Norit,” its ash content was reduced from 
5*13 to 2*18 per cent., and its decolorizing power was thereby increased. 

Preparation of Ammonia-frbf. M^atrr. Gerard C. Baker, Journal of Indush'ial and 
Engineering Chemistry, 1920^ 12, 798-799, 

Water free of traces of ammonia (which is required in w'ater analysis in the deter¬ 
mination of the free and combined ammonia and “albuminoid ammonia”) may be 
prepared easily by permitting ordinary distilled water to flow slowly through a filter of 
“permutit” (a synthetic hydrated silicate of sodium and aluminium). In the cose of 
distilled water containing 0*7 part of ammonia per million, 100 gallons of ammonia-free 
water were obtained witii the use of a filter containing 3 gall, of the “permutit,” which 
was subsequently regenerated by treatment overnight with 2 gall, of a 10 per cent, 
solution of common salt. However, the nitrate and albuminoid ammonia were not 
removed by this treatment, and its mineral content was increased. 
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Changes in the Polarizing Constants or Cane Sugahs during Refining. 
i4. F, Blake. Faper read before the Sugar Section of the American Chemical 
Society, Septetnber, 1990; Journal of Industrial and Engineering Chemistry, 1920, 
12, No. It, 1104-1107. 

Dr. Browne has pointed out * that if the percentage of dextrose and levulose in oane 
products is approximately equal, the Clerobt value of the sucrose [S) will exceed the 
polarization (P) by about k the invert sugar (/), the readings being made at 20° 0. While 
this is true for raw sugar, Mr. Blake shows that in the products of a refinery (soft sugars 
and syrup), the value of the ratio (S-—P)l I is very low. Analyses of products at all stages 
of refining were made; and it is concluded that although some change takes place during 
defecation due to the action of the lime on the invert sugar, the principal cause of the 
reduction of the value is the boneblack filtration. In fact in the case of the first liquors 
coming off the char, the factor is strongly negative, increasing in following portions until 
in the last it equals or slightly exceeds that of the product going on. It was found that 
the average value of the factor for all the material going on the char is much higher than 
the average of that coming off. Sine boneblack absorbs invert from the first materials 
and gives it up to the later liquors, it was supposed that by selective action it might 
absorb more levulose than dextrose. This was proved to be so by tests on invert sugar. 
Another suggested cause of the change is the molecular rearrangement of dextrose and 
levulose into dextrose, mannose, etc. 

Influence of Atmosphehic Carbon Dioxide on Alkalimktkio Titrations. G. Bruhns. 
Zeitschrift fiir die Zuckerxndustrie in Czeeho-Slovakia, 1920, 44, S31-SS5. 

When approximately N/lOO sodium hydroxide solution is titrated with N/lOO hydro¬ 
chloric acid, using phenolphthalein as indicator, less of the acid (sometimes amounting to 
10 per cent, by volume) is required than is the case when methyl orange is employed. 
This is due to adsorption of carbon dioxide from the air during the titration, which effect 
may be avoided (for example, in the determination of the alkalinity of syrups) by reversing 
the procedure, and adding the alkaline solution to the standard acid. 


Rapid Method of ascertaining the Amount of Limb required for Clarification. 

Manuel L. Roxas. Sugar News, 1920, J, No. 10, IS-I 4 and 29. 

Instead of titrating with N/10 alkali, the concentration of the standard solution 
chosen is preferably such that if a definite volume of juice be taken for the acidity deter¬ 
mination, the volume of a solution of milk-of-lime of definite calcium oxide (OaO) content 
required for the clarification of one tankful of given volume will be directly the number 
of c.c. observed. Assuming v to be the c c. observed on titration ; y, the normality of the 
standard alkali; a, the volume of juice taken for the analysis ; b, the weight of calcium 
oxide required for clarification ; x, the volume of the milk-of-lime in litres, containing h 
kg. of calcium oxide; c, the concentration of calcium oxide in the milk, per cent.; and d, 


the volume of the tank used for measuring the juice in litres, then (1^ !/ 


0066 


(2) -S-. X *■ 6; (3) V * x; and y -—. With d of definite value, v 

'Moo » \ ^ 0.Q5g X X 100 

and c should be chosen so that y is between N/6 and N/16. Thus, for example, if d is 


3788 litres (1000 U. S. gall.) ; v is 50 ; and c is 20 per cent., then y 


60 X 2 X 2 0 _ 
0-U66 X X 100 


0*0943 N. Assuming the volume of the measuring tank to be 3888 litres (or 1000 gall.), 
pipette 60 c c. of the mixed juice ; add three or four drops of phenolphthalein, and titrate 
with the alkali solution to the appearance of a noticeable pink colour. If the milk has 
been made to contain 20 kilos, of calcium oxide per 100 litres, the number of litres needed 
for the clarification will be directly the number of c.c. of the 0*0943 N alkali solution 
used in titration. 


I 1919, 38-39. 
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Review oS Recent Patents.' 

UNITED KINGDOM. 

Byapoiutor Level Control. Griscom-Rttssell Co., of New York. I 46 JSO (18,718), 
July 28th, 1919; July 16th, 1920, ('Hiree figures.) 

As is shown in the figure, the levels in the evaporators 
of a multiple effect or other apparatus are maintained by 
controlling the flow of liquid from one evaporator 1 to the 
next by causing it to overfiow through a narrow slot 16 
or its equivalent in a wall 15 arranged in the discharge 
line IS. The level in the first evaporator 1 is maintained 
by a fioat-feed device 5. The wall 16 consists of a stand¬ 
pipe arranged in a chamber 12 which communicates with 
the evaporator f by a pressure-equalizing pipe 11^. llie 
overfiow level is adjusted by a sliding sleeve 20, A 
steam trap 16^ or a check valve closes the connexion 
in the event of the overfiow ceasing owing to failure 
of feed, &c. In the event of excessive feed, the liquid rises in the chamber 12 and 
eventually overflows the top of the stand-pipe 15. A series of vertically-arranged per¬ 
forations may take the place of the narrow slot 16. 

Sbpauation op Mud by Skttlino. J. Dend^l, of Yvoz-Ramot, Liege, Belgium. 149,551. 
(25,206). October 14th, 1919; October 19th, 1920. 

In the subsiding apparatus described, separation takes place as the muddy liquid 
flows down a funnel, the precipitate being withdrawn continuously at the bottom of the 
apparatus, while the purified liquid flows upwards through 
an outer casing, so shaped that the liquid substantially 
maintains the velocity with which it leaves the funnel, 
as is seen in the figure. The liquid enters the funnel S 
through a pipe 2 from a box i, the walls of the funnel 
* being prolonged upwards as at 16 to facilitate the escape 
of air. The funnel 3 is surrounded by a casing, the 
upper part 4 of which is so shaped that the cross-section 
of the space between it and the funnel S is substantially 
constant, so that the velocity of the liquid flowing 
upwards through it is maintained substantially un¬ 
changed. The lower part 5 of the casing is preferably 
bell-shaped as shown, to hinder the solid matters, which 
are withdrawn continuously through the outlet 6, from 
adhering in the walls. Liquid enters the apparatus by 
a pipe 12 opening into a tank 11 containing a baffle IS and communicating with the 
box i by a pipe 10. The tank 11 has a perforated cover 14 through which froth can 
overflow into the receptacle 15. A sprinkler pipe 17 is provided for rinsing the bottom 
part 5 of the casing. 

Machine por Cutiino Okangbs, etc. Archibald W. Maconochie, of Mill wall, 
London, E. 14. 148,030 (14,4^0). June 6th, 1919; July 29th, 1920. (Six 

figures.) 

The fruit is fed to a moving table adapts to receive it in separate or individual order 
to present it to the vortical and horizontal cutting devices. Alter being operated upon 
by the latter, the cut pieces are carried to a point where they are discharged into a suitable 

^ Copies of specilicatlons of patents witli their drawings can be obtaiued on application 
to the following Kingdom: Patent Ottice, Sales Branch, 35, Southampton BuilUinga, 
Chancery Lane, London, W.c.a (price, is. each). United Staiet: Coinniissioner of Patents, 
Washington, DC. (price 10 cents each). France: LTinprimerie Rationale, 87, rueVleilledu 
Temple, Paris (price, 2fr. oo each). 




711 








The International Susrar Journal. 


receptacle. I'he feeding to the table may be done b}* means of a suitable hopper arranged 
relatively to the table; while the cutting is effected by the horizontally and vertically 
disposed knives, the arrangement being such that the fruit is subjected to a vertical cutting 
and a horizontal cutting, so that it is divided Into quarters. 

Stauch Manitfactuue. Reckitt & Sons, Ltd.t and Charles Hardy\ both of Hull. 
147y^55 (8741). April 7th, 1919 ; July 7th, 1920. 

Kice starch free from soluble salts is made by the following successive steps: (1) 
Steeping in cold or luke-warm water; (2) fine grinding until 96 per cent, passes through 
a 130 X 130 mesh silk water being added during the operation until the mass contains 30 
to 40 per cent, of solids ; (3) further diluting to 18 to 26° Tw. (1090 to 1126 sp. gr.) for 
centrifugal separation, or to 1*6 to 2° Tw. (1007*6 to 1010 sp. gr.) for decantation; and (4) 
settling out the residuals. 

Boilino Pans used in Coneectionkuy Manufacture. Robert S. McColU Thos. N. 
McColl, and Thos. F. Dryden, of Glasgow. 149,172 (30,772). December 
9th, 1919 ; August 12th, 1920. (Two figures.) 

A plurality of boiling pans (hitherto operated separately) are grouped in a row to 
constituj^ bench (or twin-bench), the pans proper being immersible in water contained in 
a vat common to a number of pans, into w'hich vat steam may be injected directly or through 
coils for heating, there being also provided driving mechanism for the stirring devices 
including an overhead line shaft common to each row. 

PllIiPAKATION OF PuRE StAUCH FOR THE MANUFACTURE OF StARCH GlUOOSE. Adolph 

W. H. Lenders, of Cedar Bspids, Iowa, U.S.A. 149,374 (5512). March 6th, 
1919; August 12th, 1920. 

Starch made in the ordinary way from maize by steeping, breaking the kernel, removing 
the germ, and “ tabling,” invariably contains 0*6 to 1*0 per cent, of protein matter, which 
during the subsequent hydrolysis results in the discoloration of the converted liquor, 
necessitating char filtration, and also (it is stated), causing a more or less bitter taste. It 
is now proposed to eliminate this impurity of the starch by the action of proteolytic 
bacteria. 

Indian corn starch is mixed with warm water to a density of about 21° Be. (37*6Brix.) 
to give a temperature of 100 to 106°F. (38-41°0.) and the liquor inoculated with a number 
of the JiaeilluB putrijicua group, the particular organism best calculated to serve the purpose 
being B. No. 121, 1233111, in accordance with the descriptive chart of the Society of 
American Bacteriologists endorsed for general use in 1907. About 2,000,000 bacteria per 
c.c. should be present. After the inoculation the suspension is stirred for about two hours, 
allowed to stand for 20 hours, and the char liquor drawn off. Fresh water is then added, 
after which stirring, settling, decanting and the addition of water again follow. These 
operations are repeated daily from 6 to 12 days according to the amount of protein matter 
remaining, and finally after the last decantation the starch is washed well with water. In 
order to make glucose from this pure starch it is mixed with water to give a density of 10° B6« 
(17*7°Brix), acidified with hydrochloric acid, converted at 20 lbs. pressure per sq. in., cooled, 
neutralized, and filtered, with the aid of kieselguhr. It is subsequently concentrated in 
a vacuum pan to 42° Be. (77*8°Brix), which liquor may be cast in moulds and allowed to 
crystallize. It is. however, preferable to heat the liquor at a temperature of 146° F. (63° C.) 
while adding seed crystals, this heating operation being carried on with the material in 
contact with the atmosphere so that the product is cooled. When in a frothy porous state, 
it is run into mould pans in which it will crystallize in a few hours, instead of days as 
formerly, forming a hard but porous body which may be ground to a fine powder. It is to 
be noted that the entire yield can be crystallized, and that the use of boneblack (char) is 
unnecessary for the production of a high-grade material. 
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Oan£ Mill. F. J. de Bruirit of Botterdam, Holland. 149t$89 {81y40S), July 15th, 
1920; convention date, 1919 ; not ye£ aeeepUd; abridged at open to intpection under 
Section 91 of the Aet.^ 

In a 3-Toller mill mounted in triangular arrangement with hydraulic pressure on the 
top roller, the back roller is arranged to maintain the size of the back opening in accord 
ance with the thickness of the layer of cane in the opening for the purpose of causing a 
regular pressure in the inlet and outlet openings of the mill. The back roller may be 
movable in any radial direction and be fitted with hydraulic means. The top and back 
roller trunnions and the mill housings have fiat and slightly concave sliding faces. The 
top roller is loaded vertically or in any oblique direction, as at an angle of 90^ to the con¬ 
necting line between the top and back rollers, and the hydraulic means on the back roller 
acts in an horizontal direction or in any other direction, as in the direction of the back 
pressure. 

Motor Fuel containing Alcohol. ^ United States Industrial Alcohol Co., of Ntw 
York. 14!)yS98 { 114 ^ 0 ). May 7th, 1919. 

A fuel consisting of dehydrated alcohol, one or more light hydrocarbons, such as 
gasolene or kerosene, and acetylene, is obtained by adding a mixture of alcohol and 
hydrocarbon to excess of calcium carbide, or by adding alcohol only to the carbide and 
passing the acetylene evolved into the hydrocarbon and afterwards mixing the two 
liquids. Acetone saturated with acetylene may be added. 

Method or Kvapokation, employing Thermo-Oomphebsion. Metallbank und MetaU 
lurgische Akt- Ges, oi Frankfurt, Germany. 140,059 (S896). February 9th, 
1920; convention date, March I3ih, 1919; September 9ih, 1920. (One figure.) 

This invention is based on the recognition that the cause of the incomplete condensa¬ 
tion of the hot vapour which has been compres^ed and returned t a beating 8> stem is 
less attributable to the heating surface of the apparatus than to the presence of air (which 
in practice can never be avoided). According, however, to the specification the whole or 
part of the heat lost in the uncondensed portion of the compressed heating vapour is 
replaced by utilizing its heat as a supplementary evapomting agent by passing it into 
direct contact with the liquid to he condensed, or by uniting it with the evaporated hot 
vapours prior to compression. The essential feature of the invention consists in that an 
amount of heat sufficiont for evaporatitm is made Hvailablo by the vapour rA>mprcBSor cir¬ 
culating an amount of vapour which is greater than that generated in the evapoiator. 
This is effected by connecting the outlet chamber of the heating tube sysb^m of the 
evaporator with the evaporating chamlier of an evaporator, or with the suction pipe of the 
compressor by means of a pipe suitably provided with a closing means adapted to modify 
its sectional area. The result thus obtained is that the volume of vapour passed through 
the heating-tube system need not be completely condensed and that the required heating 
effect is attained, in spite of the presence of air. 

Production of Alcohol. A. Meyer, of Kotterdam, Holland. 144,^44 {^8,594). 
November I8th, 1919; convention date, May 31st, 1919; not yet accepted . 

Fermentation for the production of alcohol and yeast is carried out in closed vessels 
under reduced pressuie, the evolved carbon dioxide being cooled and led through water to 
recover the alcohol. __ 

Lining for Ckntuipuoal Machines.* 5. S. Hepworth Co. (Assignees of £. D. 

Mackintosh), of New York. 143,908 (14A82). May 28th, 1920; convention 
date, July 19th, 1918; not yet accepted; abridged as open to inspection under 
Section 91 of the Act. 

1 Further particular.s of this invention (with illustrations) will be given as soon as tlio com¬ 
plete specification is published. *See also 1919, 538; 1920, 236, 477, 592. 

» See U.S. Patent, 1,313, 227; I.S.J., 1920, 115. 
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Saccharification of Cbllulosi. A. WohU of Langfuhr, Dantzig, Germany. 146,860 
{18,744)* July 6th, 1920; convention date, April 7th, 1917 ; not y$t accepted; 
abridged as open to inspection under Section 91 of the Act. 
llie quantity of concentrated mineral acid such as hydrochloric or sulphuric acid 
necessary to saccharify materials containing cellulose is reduced by carrying out the 
reaction under “mechanical pressure** while keeping the materials mixed, for example in 
a mixer of the type used in brickmaking. 


UNITED STATES. 

Oanr Mill combined with Two CKusHBiui. Henry Hurter (Assignor to thtf Fulton 
Iron Works Co.), of St. Louis, Missouri, IT.SA. 1,889,600 (serial 897,65$). 
May 16th, 1919; May 11th, 1920. (Five figures.; 

This invention has as its object to grind a maximum tonnage of cane with the highest 
possible extraction of juice at a minimum operating cost. It comprii»e8 a primary crusher, 
having rolls provided with relatively large peripheral ribs whereby the mass of cane is 
subjected to a preliminary crushing to prepare it for the second crusher having smaller 
ribs of less pitch than those of the primary crusher. From this second crusher the cane 
preferably passes to a first 3-roller mill with relativelj’ small ribs of less pitch than those 
of the second crusher; and after being acted upon by these ribs, the cane passes to a 
second 3-roller mill having still finer libs ; and thence through a series of 3-roller mills 
having ribs which preferably correspond approximately to the fine ribs of the second 
3-roller mill. 

Referring to the illustration, as shown in Fig. 1, the ribs of the first crusher are 
peripheral and preferably V-shaped in cross-section, and the nbs of one roll overlap those 
of tho other, the ribs of each roll being extended into the coiresponding peripheral 
grooves formed in the other roll. In the second crusher, the ribs correspond approximately 
in shape with those of the first, but are preferably of less pitch, and are smaller than the 



Pin. 1. Fio. 2 Fro 3 Fm i 

ribs of the first, besides which the co-operating ribs are preferably located relatively close 
to each other, as shown in Fig. 2, All three rolls of the first 3-roller mill are provided 
with ribs, which are finer than the corresponding ones of the second crusher, as may be 
seen from Fig. 3. Regarding the second, third, fourth, and fifth 3-ro11er mills, all three 
of each are provided with peripheral ribs, as shown in Fig. 4, which aie smaller and of 
less pitch than the ribs of the first mill. Experience proves that greatly improved results 
can be obtained by making the pitch of the ribs of the first and second crushers 3| and 
2jin. respectively; of the first mill, 1 in. ; and of the remaining mills, Jin. ; but tho 
invention is not limited to the use of these dimensionB. The Iirge ribs of the first crusher 
are adapted to mash and compress the cane; those of the seco d to split and shred, after 
which it is in a form best suited for the crushing and expressing functions of the 3-roller 
mills. The rolls of the second 3-roUer mill ai’e preferably < loser to each other than the 
corresponding ones of the first mill; while those of the third, fourth, and fifth are closer 
than in the case of the second 3-roller mill The ribs of the second 3-roller mill are found 
by actual experience to be far superior to the larger ones of the first 3-roller mill in 
expressing the juice from the prepared mat of cane, and fine teeth of this kind are well 
adapted to perform the subsequent extracting operations in the third, fourth, and fifth 
3-roller mills. 
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Stratnbk iron Cans Juicb. Martin £. Cartert of Philadelphia, Pa., XJ.S.A. 1,84S,078, 
Auguit 16th, 1916; renewed, February 7th, 1919; patented, June 8th, 1920. 
(Five figures.) 




Centrally disposed with 
respect to the casing 1 and 
the screens is a shaft 5, 
having a ball-bearing 6 
suitably mounted at the 
upper end of the structure, 
and a step bearing 7, with 
an interposed ball race 8, at 
the bottom of the casing. 
Within this casing are a 
plurality of funnel-shaped 
strainers or screens 9, 10 
and lit of suitable foramin- 
ouH or reticulated material, 
which may be perforated 
plates or wire gauze, and 
these strainers or screens 
are preferably progressively 
liner fron) top to bottom of 
the structure. Each of the 
strainers or screens includes 
an annular ring IS at the 
top, to which ribs 7S may be 
secured externally of the 
strainer or screen; the lower 
ends of these ribs being con¬ 
nected to tubular members 
14 j IJ^^ and respectively, 
forming discharge outlets 
for the screens; each of the 
tubular outlets having hubs 
Id whereby they may be 
secured to the shaft 5 by 
set screws 16^ the hubs 
having bracing arms or 
spokes 17 connecting them 
with the members 14 - 

At the upper portion of 
the structure, a cubing SO is 
provided, to which the juice 
may be delivered from an 
inlet opening SI. Within 
the chamber SS formed by 
this casing is a turbine 
structure secured to the 
shaft $ whereby the entering 
juice may drive the shaft 
and the screens or strainers 
carried thereby. This tur¬ 
bine structure may comprise 
a suitable plate i?5, sup- 
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ported by Hrins 55, carried by a hub 57, eecured to the shaft 5, and having a plurality 
of buckets S8. The plate S5 is apertured at $9 directly adjacent to each bucket, so that 
the juice may drop awa}*" from the plate as well as discharge from the outer edge of the 
plate against the wall of the casing SO. The casing SO is provided with a depending 
danu^e or guard SOy which may be stayed and held in proper position by means of braces 
31 interposed l>etween the same and the casing wall 1, this guard insuring discharge of all 
the entering juice into the screen or strainer 9. 

C>arried by the shaft 5, directly below the turbine structure, is a conical deflector 55, 
so disposed that any juice dropping from the chamber SS toward the centre of rotation 
will be thrown toward the screen. At the lower part of the screen, a second deflector 33 
is mounted, substantially closing the bottom of the screen except for a narrow annular 
outlet, which deflector servos to guide the juice toward the screen preventing as much as 
possible fiom enteiing the tubular outlet member 14. with the separated dirt. Any dirt 
sc 2 )arated or strained from the juice by the screen will pass down the walls of the same 
and through the open mouths of the outlet members 14^ or 14 ^ of the screens into the 
succeeding screen where it may be subjected to further screening action, and so on until it 
empties from the lower screen 14^ into a pipe 34 which is in communication with a pipe 
35 through which all the dirt and separated matter removed from the juice discharges. 
Kach of tbe screens is provided with a lower deflecting member S3 to guide the juice toward 
the straining wall of the same. (Carried by the casing above the upper edge of the lower 
screen or strainer is a deflector pan 45 to insure that all juice entering the straining struc¬ 
ture actually pusses through the screens. To prevent any strained juice passing into the 
discharge pipe 34t the member 14 ^^ provided with a deflector 45y so us to be discharged 
from the casing. 

In order that the screens may be cleaned of any collected mutter should such action 
over become necessary, steam Jets are provided for the ]>urpose. 'i'o this end, pipes 4^ niay 
be introduced at one side of the apparatus and be disposed directly adjacent the screens, at 
the same angle and parallel therewith. The cleaning of the screens may go on while the 
juice is being stiained, or after The several screens are stayed with resjiect to the shaft 5 
by means of suitab e rods 60y pivotally connected at 51 to the hubs of the deflectors 45^ 
and at 62 to brackets 53, secured to the ribs 13 of the respe(*,tivo screens, whereby all danger 
of the screens running out of true is avoided. These stay rods are preferably provided with 
turn buckles 54 to permit adjustment with respect to the screen walls and shaft, and insure 
proper alignment, thus insuring jirojjer operation of the screens.^ 

UNITED KINGDOM COMPLETE SPECIFICATIONS ACCEPTED. 

CoNFECTioNBHY MouLiuNo Maohinbs. Natiotial Equipment Co. 153,720 {15,676). 
June 20lh, 1919. 

Treatment of Peat. Molassine Co., and H. C. S. de Whatley. 153,779 
[18,334)- July 22n(l, 1919. 

Straining Device. H. W. Manery. 153,011 (3379), February 4th, 1920. 
Ultramarine Blue Manufacture. J. B. Guimet and A. Guillochin. 163,916 
(4576). February 14 th, 1920. 

Centrifugal Machine. P. T. Sharpies. 153,041 (15,793). June 23rd, 1919. 
Preventing Incrustation in Evaporators. Aktieselskapet de Norske Saltverker, 
131,379 (17,451). August 14th, 1918. 

Coating Machines for Confectionery. National Equipment Co. 153,541 (21,671). 

June 5th, 1919. (Divided application on 160,779). 

Manufactuue of Grape Honeys and Fruit Syrups. Barbet et Fils et Cie. 163,648 
(1973). October Slst, 1919. 

Beet Harvesters. H. C. Hansen and A. C. Andersen. 163.667 (19.513). August 
7th, 1919. ® 

rr apparatus Is made by the Horton-Brown Corporation, of 149, Broadway, New York, 

, and the British agents are the Sugar ManufactiirerB^Supply Co., 
Ltd., of 2. St. Dunstan’b Hill, Loudon, E.C. 3. 
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Sugar Crops of the World. 

(Willett 4“ Oray*» EatimaUt of Crops tc November lllh^ 1920.) 


United States—'Louisiana .. 

Harvesting 

Period. 

..Oct.-Jan. .. 

1920-21. 

Tons. 

175,000 

1919*20. 

Tous. 

108,035 

1918-19. 

Tons. 

250,802 

Porto Rico . 

. .Jan.-June .. 

435,000 

433,825 

362,618 

Hawaiian Islands . 

,.Nov.-July .. 

525,000 

606,600 

538,913 

West Indies—Virgin Islands - 

..Jan.-June .. 

5,0U0 

12,400 

9,000 


.. Dec.-June .. 

4,000,000 

3,730.077 

3,971,776 

British West Indies—Trinidad. 

. .Jan -June .. 

60,000 

58,416 

47,860 

HarhadoB . 


60,000 

50,000 

76,271 

Jamaica . 


45,000 

46,875 

43,000 

Antigua. 

..Feb.-July .. 

13,500 

15,540 

12,841 

St. Kitts . 

. .Feb.-Aug. .. 

8,000 

10,036 

10,901 

7,580 

Other British West Indies. 

..Jan.-June .. 

10,000 

5,651 

French West Indies-Martinique ... 

..Jan.-July ., 

20,000 

22,000 

10,027 

Guadeloupe... 

• • i» ft • * 

26,000 

31,000 

26,604 

San Domingo ... 

Haiti . 

..Jan.-June .. 

189,000 

175,736 

168,309 

..Dec.-June .. 

6,000 

5,000 

3,300 

Mexico. 


100,000 

92,000 

70,000 

Central .America—Guatemala . 

. .Jan.-June .. 

16,000 

15,000 

13,441 

Other Central America . 

• • »♦ • • 

20,000 

20,000 

14,240 

South America— 

Demerara .Oct.-Dec. and May-June .. 

100,000 

96,000 

107,660 

Surinam . 

...Oct. Jan. .. 

12,000 

12,000 

8,000 

Venezuela, exports ... 

..Oct.-Dec. .. 

20,000 

18,000 

16,970 

Ecuador . 

...Oct.-Feb. .. 

8,000 

350,000 

7,000 

7,000 

Peru . 


350,000 

300,000 

Argentina. 

,..May-Nov. .. 

225,000 

292,110 

130,266 

Brazil . 

0. t.-Keb. .. 

300,000 

177,155 

183,079 

Total in America . 


6,715,500 

6,289,356 

6,379,348 

Asia—Brit. India (consumed locally) . 

. ..Dec.-Blay .. 

3,000,000 

3,049,157 

2,370,000 

Java . 

...May-Nov. .. 

1,615,000 

1,335,763 

1,749,408 

Formosa and Japan. 

.. Nov.-June .. 

360,000 

283,482 

416,678 

Philippine Islands, exports .... .. 

> • • »> »> • • 

200,000 

203,000 

196,289 

Total in Asia ... 


6,065,000 

4,871,402 

4,730,376 

Australia ... 

... June-Nov... 

176,000 

175,000 

209,863 

80,000 

Fiji Islands . 

• • »» • • 

60.000 

60,000 

Total in Australia and Polynesia ... 


235,000 

235,000 

289,863 

Africa—Egypt (consumed locally) .. . 

,. .Jan.-June .. 

80,000 

90,000 

236,490 

76,899 

Mauritius . 

,... Aug.-Jan .. 

240,000 

252,770 

Reunion. 


40,000 

40,000 

60,000 

186,000 

Natal. 

. ..May-Oct. ., 

160,000 

160,000 

Mozambique. 

• • • »♦ »> 

40,000 

36,000 

20,616 

Total in Africa . 


660,000 

550,490 

584,284 

Europe—Spain..... 

...Dec.-June .. 

5,000 

6,048 

6,618 

Total cane sugar crops . 


12,680,600 11,962,296 

11,990,478 

Europe—Beet sugar crops. 


3,620,000 

2,689.071 

3,260,309 

United States—Beet sugar crop ... 

...July-Jan. .. 

950,000 

652,967 

674,892 

Canada—Beet sugar crop . 

...Oct.-Dec. .. 

35,000 

16,606 

22,300 

Total beet sugar crops . 


4,505,000 

3,358,528 

3,947,501 

Grand total Cane and Beet Sugar ., 


17,086,500 15,810,824 15,937,979 

Estimated increase in the world’s production .. .. 

1,774,676 


.... 
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United Kingdom, 


IMPORTS AND EXPOBTO OF SUGAR. 
IMPORTS. 


UnURPINXI) SuOAllS. 

Rtissia. 

Germany . 

Netherlands. 

Belgium. 

France . 

Austria-Hungary. 

Jtiva . 

Philippine islands .... 

Cuba . 

Dutch Guiana. 


Mexico . 

Peru . 

Brazil . 

Mauritius . 

British India .... 
Straits Settlements 


Other Countries . 

Total Haw Sagan. 


liXPINISn SUOAUS. 

Kussia . 

Germany . 

Netherlands . 

Belgium. 

France . 

Austria and Hungary. 

Java . 

United States of America .. 

Argentine Kepublic. 

Mauritius .. 

Other Countries . 

Total Befinod Sugars 

Molasses . 


Total Imports. 


British Rkfinsd Suoakh. 

Denmark . 

Netherlands . 


Italy . 

Canada . 

Other CountrieH 


Hefined and Candy. 

Unrefined . 

Various Mixed in Bond. 
Molasses . 


Total Exports. 


One Month ending 

Eleven Months ending 

November both. 

November 30th. 

1919. 

1920. 

1919. 

1920. 

Tons 

Tons. 

Tons. 

Tons. 

.... 

’**2 

i 

654 

5^966 

*654 

.... 

« • 

5,324 

90*6i6 

1 

166,6*22 

253,362 

2,931 

4,hh9 

X 

61,379 

1 

646,137 

606,601 

102 


1,364 

69 

.... 

... 

.... 

14 

14*496 

2‘,374 

71,229 

37,464 

1,586 

6,227 

7,748 

7,544 

19,643 

128,896 

126,119 

16,762 

961 

6 

4,336 

3,160 

1,090 

109,066 

122,710 

663 

3,173 

15,186 

40.502 

97492 

117,890 

1,063,865 

1,117,816 

708 


708 

1 


.... 

• • • • 

126 

2,166 

1 

13,083 

1,067 

! 1,282 

2 

3,917 

2,116 

> .... 


23 

24 

380 

• • • • 

380 

123 

10,000 

1 ' 

' 110,930 

5,013 

1 23,711 

16 

183,960 

100,434 

4 

: 10 

49 

1 

1 .... 

• • • • 

16,602 

1 .... 

9,691 

78_ 

i 60,608 

7,835 

47,938 

102 

390,220 

116,787 

1 11,929 

1,461 

1 112,442 

67,553 

167,059 . 

119,448 

1 1,555,927 

1,301,656 

KXPORTS. 



Tons. 

Tons. 

Tons. ! 

1 

Tons. 

.... 

*46*1 

.... 

1 *661 

.... 

43 

.... 

47 

136 

.... 

380 

... j 

1,189 

' 1,400 

i 

1 13/ 

874 

1,192 

' 2,008 

1,178 

3,692 

3,753 

6,442 

1,374 

263 

33,609 

9,868 

ilo 

514 

8*,i89 

3*731 

8,105 

5,848 

46,743 

88,049 


Weights calculated to the nearest ton. 
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United States. 


(Wiiuu 4‘ 


(Tons of 2,240 11)8.) 

1920 

Tone. 

1919. 

Tons. 

Total Receipts January Ist to November 24th ., 

2,784,411 

.. 2,740,566 

Deliveries ,, ., .... 

2,775,826 

.. 2,740,565 

Meltings by Refiners ,, ,, ... 

2,361,421 

.. 2,718,000 

Exports of Refined ,, „ .... 

325,000 

.. 435;000 

Importers* Stocks, November 23rd . 

8,585 

— 

Total Stocks, November 23rd . 

72,843 

34,055 


1919. 

1918. 

Total Consumption for twelve months 

4,067.671 

. . 3,495 606 


Beet Crops of Europe. 

{Willett ^ Gray'a Eatimatea to November llthj 19S0.) 



Ilarvostiug 

Peiiod. 

1920-21. 

Tons. 

1919-20. 

Tods. 

1918-19. 

Tons. 

German V.. 


. 1,160,000 

760,000 

1,324,679 

Ozecho-Slovakia. . . ., 

. Sept.*Jau.. 

. 660,000 

636,000 

700,000 

Huiigury and Aiistiia . 


60,000 

60,000 

France . 


. 260,000 

161,444 

110,096 

Belf^iuni . 


. 225,000 

146,918 

74,183 

Hoiland. 


. 300,000 

238,692 

173,436 

Russia (Ukraine, Poland, etc.). 

.Sept.-.Ian.. 

176,000 

226,000 

336,616 

{Sweden. 

. ... S«pt.-Jan. 

. 176,000 

145,000 

127,467 

Denmark. 

. ... Sept.an.. 

. 166,000 

160,000 

144,600 

Italy...... 


. 176,000 

182,843 

106,682 

Spain... 


. 176,000 

81,660 

139,409 

Switzerland.. 

.. .. Sapt.-Jan.. 

10,000 

8,660 

10,800 

Bulgaria . 

.Sopt.-Jan., 

.. .. Sopt.-Jan., 

.. 10,000 

10,974 

2,441 

Kouinania... 

10,000 

3,620,000 

•2,689,071 

3,250,309 


United Kingdom. 


S‘IATKMKN'1 OK ImI'OK'Is, KxrOUTNf AND C 0 N 8 DMPTIUN OK Sl’OAH KOK KlEVEN MoNTHH 


KNiiiNo Novemrir 30th, 1913, 1919, 1920. 




Imports. 


1 EXPO If rs (Foreign). 


1913. 

1919. 

1920 

1913. 1919. 

1920 


Tons 

Tons. 

Tons. 

Tons Tons. 

Tons. 

Haflned .. 

811,196 

.. 390,220 .. 

116,787 

736 .. 3,753 

.. 6,442 

Raw . 

. 939,f«i« 

. l,063,26fi 

1,117,316 

3,870 ..33,609 

.. 9,868 

Molasses 

.143,910 

112,442 

67.553 

340 .. 8,189 

.. 3,731 


1,894,764 

1,658,927 

1,301,656 

4,946 45,551 

20,041 





Hour Consumfiion. 




1913. 

1919. 

1920. 




Tons. 

Tons. 

Tons. 

Rettned .. .. 



.. 799,303 

352,517 

138,493 

Reflned (in Bond) in tlie United Kitigdum . 

.. 665,527 

.. 763,708 

727,053 

Raw . 



.. 107,304 

265,945 

173,871 

Molasses . .. 



89,220 

42,148 

26,342 

Molasses, manufactured (iu Bond) in United Kingdom 

.34,480 

65,505 

64,727 


Total. 


.. 1,636,734 

1,489,823 

1,131,386 

leae Exports oi 

British Keiiiied .. .. 


21,713 

1,192 

2,008 


1,614,020 1,488.631 1,129,378 


719 



























Sugar Market Report. 


Our last report was dated 6th November, 1920. 

In accordance with the notice issued by the Royal Commission on the 29th November, 
the prices fixed for Granulated, Crushed and White Pieces now stand at 80s. per cwt., 
duty-paid wholesale and lOd. por lb. retail; these limits also apply, as maxima, to ** free*’ 
sugars and W.I. Crystallized, Muscovados, etc., and are in force until further notice, 
instead of for the usual four-weekly period. *i'he rationing of supplies was discontinued 
from the same date. The call for decontrol has been popularized by the Press, and there 
are people who bold the opinion that it will take place early in the new year. Although 
it is not safe to predict when political exigency enters into a question, there are others 
who look for a longer period of control, in view of the fact that the Royal Commission is 
believed to have acquired enough sugar to last until May or June next, which holding 
could not be regarded as a factor likely either to encourage, or minimize the risk of, private 
importations, it is generally expected, however, that an early concession may be made 
to manufacturers regarding the unrestricted import of white sugar. 

The remnants of “free” white sugar on the spot are small and are being taken by 
users in hand-to-mouth fashion at about controlled prices; Mauritius Crystals 79 h., 
American Granulated SOs per cwt. duty-paid. There is a moderate demand for W.I. 
Crystallized at about 68s. to 72 b. per cwt., whilst fine Barbados Syrups are offexed at 
about 50s., and lower kinds down to SOs. per cwt. duty-paid, without meeting anything 
but a poor enquiry. 

The Royal Commission has been a buyer of Peruvian 96*8, which have shown a steady 
decline from 36s. down to 278. 9d. per cwt. f.o.b. They are said to have made other 
purchases, including Brazils, Demeraras and some quantity of Polish beet. 

During the past month the trend of prices has continued steadily downward, since 
there has been nothing in outside conditions to ameliorate the criticiil state of affairs 
ruling in Cuba. On the contrary, the fall has only served to r»*veal financial weak¬ 
ness in fresh quarters, an instance of which is the inability of certain C^anadian 
refiners to take up their contracts Owing to the failure of the negotiatioTis lor a loan by 
the American banks, the announcement on Ist December that the moratorium in Cuba, 
expiring on that date, would be extended until the end of the year, did not (occasion 
surprise ; nor could the pressure of sales from Cuba be expected to result in anything but 
further depreciation. Hence, the quotation for Centrifugals stands to-day at 4*25 cents 
f.o.b. (equal to about 27s. 6d. per cwt.) although it is reported from Ameiira that the 
Cuban Committee had refused to sell a round quantity to the Royal Commission at 5*30 
cents. American Granulated is quoted at 7*00 cents per lb. f.o.b, (say 458. por cwt.). 

American imports from extraneous sources have exceeded expectations, and with the 
reduced meltings consequent on the closing of many refineries, it now looks as though 
the total stocks at the end of the year (including the stock in Cuba) will be in the neigh¬ 
bourhood of 1,000,000 tons, against about 300,000 tons in the previous year. With such 
an ample stock and the prospect of increasing supplies shown by the latest estimates, the 
U.S. may be assured of sufficient sugar to cover any increase in distribution next year. 

The following table shows the estimates for the principal countries concerned, com¬ 
pared with the previous year :— 

Latest estimates Previous year 

U.S. Domestic Beet. 960,000 .... 650,< 00 

Louisiana . 176.0^‘0 _ I08,0i'0 

Cuba . 4,000,000 _ 3,730,000 

• Porto Rico . 430,000 .... 433,000 

Hawaii. .. .. .... 525,000 .... 6u5,000 

but it is impossible to say to what extent the final outturn of the crops may be influenced 
by financial and labour conditions. 

The price of Java whites shows a further decline of about 5 guilders, to 26 guilders per 
picul f.o b. (about 37 b. 6d. per cwt.), after a temporary improvement on some demand for 
shipment to India. At one moment as high as 628. per cwt. f.o.b. Calcutta was quoted, aa 
against to-day’s price of 39 b. 6d., at which there are no buyers. For Mediterranean des¬ 
tinations there are many enquiries which, however, lack the support of the necessary 
credits for the business. The nominal value may he put at about 458. per cwt. c.i.f. 

There is nothing to indicate an improvement in the financial situation in the near 
future, and although on the first signs of financial stability it may be seen that values 
have been forced too low, the general outlook is such as to discourage the belief in any 
sustained advance. 

H. H. Hancock & Co. 

10 & 11, Mincing Lane, 

London, E.O. 8, 

6th December, 1920. 
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Evaporator Entrainment Prevention. W. E. 
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— — — A. G. Kummler A Matter .... 68 

— — — E. Mortenid.68, 117 
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Extraction of Juice. Elektro Osmose A. -G. .. 693 

— of Juice from Desiccated Beets. Q. H. 

Beniamin. 416 
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Fertiliser. NltrumA. *0. 1 

Fermentation Process. A. Meyer. 

•— P. p.artiT>ann. 

— Norsk Hydro-Blektrlsk K....... 

Filter. B. J. Sweetland.. ( 

— Casings £. J. Sweetland.656, i 

— Bag. B. W. Doming. 

— Continnoos Yacnum. United Filters 

Corp’n . 

— lor Cane Juice. A. Axpiasu. 

— lor Cane Juice. J. M. Izquierdo. 

— lor drying the Cakes. O. J. Salisbury .. 

— Leal Casing. United Filters Corp'n .... 

— Leaf Construction. E. J. Sweetland- 

Fllter-pressc*. E. F. Atkin •> .532, 

— G.F. Miller.656, 

— A. B. Peck. 

— H. T. Shriver. 

— L. Wachenberg. 

— R. W. Webster. 

Filter-i>reBs Cake, Use for Dye Mfg. H. 

Nagasiiiina. 

— Cake, Tlilckness Determination. E. J. 

Sweetland . 

— Closing Device. 0. Fletcher & Co., Ltd. 

— lor Cocoa Liquor. A. L. Bausman .... 

— Plat-es. Aluminium Plant Co., Ltd. 

— — W. O. Mason . 

— — W. Buckley . 

— with Ilytlraulio Ciaiupiiig. Soc. Anon. 

Etab. A. Olier .. 

Filtration, using Kiesclguhr. P. L. Wooster .. 
Fodder Preparation. M. von Wierusz-Kowalskl. 

Fondant making Machine. T. Stevens. 

Formic Acid Production trom Sugars, Darrassc 

Fr^'rcs. 

Frotli SupproH<^jon. E. Wirth-Frey and E. 

Jenny-Henz. 

Fruit Juice Evaitoration. Barbct <t Fils <fe Clc. 
Furlural MIg. from Wood. A. Classen. 


Glucose Mfg. from Cellulose. 11. Terrisse and I 
M. Levy. 532 i 

— — — A.Wohl . 714 I 

— Mfg, from Starch. A. W. H. Lenders,. . 712 

— T'lfg. Irorii Starch Residues. J. Effront 

and A. Boidtn. 289 

Glycerin MIg. by Fermentation. J. R. Eoff ,.. 28S 

— — — Vercinlgte Chemisclie Werke 

288, 41g 


Harvesters lor Beet. H. Kimble and P. J. 

Beaumont .418 

— — J. A. Caywood. 354 

— — C. Nelson and L. A. Coffeen. 354 

— for Cane. H. O. Scranton.,533, 593 

Heater lor Juice, using Flue Gases. J. O. 

Frazier. 60 


Imbibition, see under Maceration. 

Imitation Preserved Fruit from Beet. T. Oxley. .59 

Incrustation Removal. E. H. Man. 415 

Inulin MIg. from Dalilia Roots. A. Daniel ... 419 


Jam Mfg. Barbet A Fils A Cle. 289 

— — 0. H. Simpson. 59 

— — R. do Bidder. 116 

Jelly and Marmalade Mfg. E. Monti. 236 

— Substitute. R. do Kidder. 116 

Juice Clarification. M. von Wienisz-Kowalski. 237 

— — using Aeration. O. B. 

Williamson . 114 

— — using Kleselguhr. P. L. Wooster ,. 113 

— Clarifying Centrifugal. L. Leefera .... 476 

— Extraction. Eloktro Osmose A. -0. 693 

— Extraction from Desiccated Bidets. G. H. 

Benjamin. 416 
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Juice Heater, using Flue Oases. J. 0. Frazier. 60 
— Strainer. M. E Carter. 715 


Kieselguhr, Use in Filtration. P. L. Wooster. IIB 


Lactose Mfg. G. Martin . 28^ 

Leaf Filter Casing. United Filters Corp’n_ 592 

Levulose Mfg. from Dahlia Roots. A. Daniel .. 419 

Lime, its Mixing with the Juice. J. W. Adams. 60 

— Slaking. SpoerrlACo. 289 

Lubricants. H. M. Wells and J. E. Bouthcombe. 478 


Maceration of Bagasse. Nodi Doerr. 596> 

— ~ C. McNeil. 177 

— — A. Kruse. 352 

Magnesia, Use for Decolorizing. J. J. Hood .. 178 

Maple Sugar Mfg. M. Handncr. 657 

Mamiaiade Mfg. K. Monti. 238 

— Mfg. F. G. Blott and H. Friend. 356 

— Mfg. Machinery. A. W.Maconochle. 711 

MUl. F. J. <le Bruin. 713 

— J. J. Armstrong . 596 

— J. Buchanan. 418 

— applying Juice Suction. G. F. Greenwood. 60 

— Housings. J. I. Boyer. 531 

— Rollers with Reslhently Mounted Pins. 

A. M. Erkelens. 115 

— using Two Crushers. H. Hurter . 714 

— Rotary, Lafayette Boss. 657 

— Trash Turner. J. Miller and O. Fletcher 

A Co., Ltd. 658 

— Two-Roller. J. Wilson. 178 

Molasses, Use for Ammonia Recovery. L. 

Dupont. 69 

— Use for Glycerin Mfg. J. R. Eoff. 179 

— — Verelnigte ChemUche Werke_286, 418 

Motor Fuel contAlnlng Alcohol. C. J. M. M. Le 

Petit. 477 

— — U.8, Industrial Alcohol Co. 

236. 477, 592, 713 

— — A. de feo Lopez. 236 

— — E. W. Stevens. 236 

Moulds, Adaiit. H. Delvenne. 659 

— for Crystallizing Sugar. R. E. Daly_ 178 

Mud Separation by Settling. J. Denoel. 711 


Nitrates Recovery from Waste Waters. M. J. 

Kermer. 113 


Oil, Lubricating. H. M.Wells and J. E. South- 

combe. 478 

— Purification of Used. De Laval Separator 

Co. 478 

Orange Cutting Machinery. A. W. Maconochie. 711 
Osmose Juice Extraction. Elektro Osmose A.-Q. 593 


Pan Heating Apparatus. Fawcett, Preston 

& Co., Ltd., and H. W. Taylor. 417 

— Scale Removal. E. H. Man. 415 

Phosphoric Acid Clarifier Mfg. C. S. Hudson .. 358 

Pota.sh Recovery from Waste Water. M. J. 

Kermer. 113 

Pow’dered Sugar Production. E. Shaw .... lie, 179 
Press Cake Thickness, its Determination. £. J. 

Sweetland . 415 

— — Use for Dye Mfg. H, Nagashlma .. 113 

Presses for Cocoa Butter. J. Baker & Sons .... 117 

— for Extraction of Cane. C. D. van 

Baal ten. 656 

Press, see also Filter-press. 

Preserv’ed Fruit from Beet. T. Oxley. 59 

Preserve Substitute, R. de Bidder. 116 

Pump. J. F. Grace. 417 

— Centrifugal. Drysdale <fe Co., Ltd. 235 
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ALBEET8, L. Cocoa Mfg. 
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OXLEY, T. Imitation Prescind Pfult frOiti 

Beet ..T,. f. . 59 

PaNNEVIS, M. Boasting Cocoa Beau? 532, 593 

Peo^, a, B. Filter-pres4. 417 

PECK, 8, Su|.and Adams, A. Bevivifleation of 

Carbon . 291 

Peek, Frean <fe Co , ltd., and others. Sugar_. 

for Chocolates. 68 

Petit, C. J. M. M, lb. Motor Fuel. 477 

PoSTRANECKf, 0. Grliuliug Chor<»late, etc. .. 357 

Pott, Cassjels & WaLiAMSoy. cVntiitugal ,. 67 

Power Gas . CJOkPORATiox, Ltd. t'ellulose 

Ferrao^tion. 180 

Prescott, W.IR and Baker <fc sons, J. (jocoa 

Butter Pluses .117, 180 


Raalten, C.l). VAN. Extracting using Pre^^os 656 
Bae, W. N., and others. Deualuring Alcohol.. 236 

Badmann, P. Improved Fertilizer. 179 

BahbaITD, A. Evaporating Fniit Juices. 594 

t BeaveIi, j. a., and Kestnrr Evaporator 

(fe Enoinbbkino Co., LTD. Evaporator 69 

Beckitt <fe Sons, Ltd. Starch Mfg. 712 

Befininq Products Corporation. Decoloriz¬ 
ing Carbon.61, 134. 233 

Bidder, B. de. Jam or Jelly Substitute_ 116 

Rogers, a. B. 0. Aleoiiol from Bice Straw ., 660 

Ross, L. Botarj' Mill. 657 

Bowntbes & Co., Ltd. Sugar for Chocolate.. 58 

Bussell, Gkisoom Co. Evaporator Level (;outrol.711 

Salisbury, O. J. Botary Disc Filter. 416 

SAVY, E. L. A. Cooling Chocotate, ate. .. T. 179 

— Moulds for Chocolate Mfg. 58 

SOBMIDT, J. Centrifugal. 286 

Schmidt, W. Beet Puller. 416 

ScRAmaON, II. 0. Cane Harvester 633, 593 

SHAKPLE8, P. T. Centrifugal. 115 

Shaw, £. Evaporation of Syrup using heated 

Spiral .116, 179 

Shriver, H. T, .fUter-presB. 656 


FAOB 

Simpson, G.H. Apple Jam Mfg. 59 

SlMB, M. Cooling Animal Charcoal. 115 

Smith, F.J. Biscuit, 0<Si, etc., Mfg. 419 

SONSTRAGEN, A. Coaffl Chocolatos _857, 477 

— Machine for Confewuery Mfg. 117 

SouraooMBE. J, E. Lubricants... 478 

Spoimil (St Co. Slaking Caustic Lime.* 289 

Stephens, H. B. Siialt Hanger for Centrifugals. 115 
Steven, j. 0., and Murray, J. M. Boiling 

Pans . 582 

STWipNS, B^W. Motor Spirit. 286 

StbPENS, T. T'ondaut Machine. 58 

StKWAR.r, D. MoG. (Jonfectionery Installation. 179 
STeNakt, Duncan dr co., Ltd., and others. 

Unloading Cano. 285 

Stirlivo Boiler Co., Ltd. Wat^^r-tube 

Boiler .420, .598 

STURGEON, B. S. (Vntrifugal . 236 

Stutzkb, K. VV. G. Drying Starch Solutions .. 176 

Swayngim, J. W. Device for Stripping Cane .. 416 

SwEETLANi), E. J. Filter-leaf Construction. 176, 692 

— Thieknu-4H of Pre^n-Cako. 415 

— Filter CusiJig .656, 657 

SYM0.\8,dC. T., and otliers. Denaturing Alcohol. 236 

E 

rAUSSlO.C. W. Centres . 477 

TAVLoal'lI. W., ami Fargett, Preston & (3o., 

Ltd. Heating ('oil. 417 

Toepnoa, r. Deeolonrlng Carbon . 69 

Terrissk, H., ami LEV V, 51. Gluco-ie Mfg. 632 

United Filters corporaiion. Leaf Filter 

(.'aslng. 5i»2 

— C<mtiiiu<)U'< Naeuiini Filter. 476 

— Kilter-Cu''iiig 656, 657 

U.S INDISTRIAL Alcohol Co. .Motor Fuel 

236, 477, 592, 713 

Vereinigte Chemische VVEKKF., A. (S. 

tJlyeerln Mfg.288, 418 

WArHKNBEUO. L. Filter*preH->. .. 474 

Wade, H. Motor Fuel. 477 

M'atki.N#, F .M (VntrilugHl. 657 

Wells, 11. M. Lubncant'i. 478 

Western STArKS Machine Co., and (imso.v, 

A, tVulnfugal .. 234 

WH1TU4M, F. K. Cocoa Mfg. 478 

Wierusz-Kowalski, M. von. Juice yaHaca- 

ti£^.237 

WilliM ater-tube . 66W 

5VILIIAMS, J. N. s'. Ceutrifugiil .’.TT?*....... iSfP 

WILLIAMSON, G. B. ciarlfleatloft,^ ^ttshig 

Aeration.... 114 

WILSON, J. 2-Boiler Mllh . 178 

WiRTZ, Coating Confectionery. 357 

WISHART, T., DURHAM, J. S., and DUNCAN 

STEW'Aiif AOo.. Ltd. Unloading Cane 235 

WOHL, A. Cellulose Saecliarifleation. 714 

— ami SCUEKDEL,». Yeast. 694 

Wood, (J. M. Cocoa Preparation. 419 

Wooster. P. L. Juice Clarihcatlon witli 

Kiesclguhr. 118 

Worthington Pump and Machinery Coup’n 

Condenser . 417 

WYCKOfP, J. E. Beet Harvester. 176 

Young, j., and Drybdalb dt Co., Ltd. Centri¬ 
fugal Pump. 285 
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